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NATIONAL FIRE PFI(JTECTION ASSOCIATION 
NEAR FN;E 
NOT IN CONTRN;T 
NUMBER OR NORII)ilY OPEN 
NOMINAL PIPE SIZE IFORIIERLY IP.SJ 
NATIONAL PIPE TH;!EAD 
NON·RISING STEll 
NEAR SIDE ST 
NOT TO SCALE 

OVER-cROSSING OR ON CENTER 
OJTSIDE DIAIIETEP 
OVERFLOII OR OJTSIDE F .iCE 
OVER HEAD 
OPERATOR OR OPERATING 
OPENING 
OIJTSIDE SCREW NIO YOKE 
OJNCE 

p 
Pill liT 
PC 
PCOTG 
PE 
PEF 
PG 

PI 

··~ PNfiJ 
pp 
PLT 
PPO 
PPH 
PP/1 
PR 
PRE 
PRESS 
PRV 
PS 
PSF 
PSI 
PSI A 
PSIG 
PTOF 
PV 
PVC 
Pft 

R 
RK; 
RC 
RCP 
RO 
ROND 
RED 
REF 
REG 
REIN 
RE·STL 
REOO 
RET 
REV 
Rll 
ROS 
RP/1 
RR 
RT 
R/W 
RWL 

s 
SA 
sc 
SCD 
SCF/1 
SCH 
SCHEO 
SDR 
SEC 
SEC'T 
SER 
SER SK 
SETT 
SH 
SHT 
Sill 
SL 
SP 
SPECS 
so 
ss 
ssu 
STA 
STC 
STD 
STL 
STN 
STR TRD 
STRUCT 
SUCT 
sv 
SWR 
SYII 
SYS 

POL£ OR PAGE 
PJIIEIIENT 
PRIMARY CLARIFIER OR PORTLAND CEMENT 
PRESSURE CL£ANaJT TO GRADE 
POLYELECTROLYTE OR POLYMER 
PLANT EFFLUENT 
P_Rf~~RE Cllr.F 
IUIJII......ULfY NIIW l.llf'R.r,.ll"fA/1111111 

I ll>llf'll INr/llrlflll IIH ,_..,,.., 

PI 4Tt'" n,.,.,,....,...,..,...,. • ,,,.- .......... ·--

PittE..UIIAI tt: 
POWER POLE 
PLANT 
POUNDS PER DAY 
POUNDS PER HOJH 
PARTS PER lllll.ION 
PAIR 
PREVIOJS 
PRESSURE 
PRESSURE REGULATING. REUEF OR REDUCING VALVE 
PRESSURE SWITCH 
POUNDS PER SrlJARE FOOT 
POUNDS PER SrlJARE INCH 
POUNDS PER SrlJARE INCH ABSOLIJTE 
POUNDS PER SrlJARE INCH GAI.JGE 
PRESSURE TREATED OOUGLAS FIR 
PLUG VALVE 
POLYVINYL CHLORIDE 
POTABLE WATER 

RADIUS OR RISER 
RETURN AIR GRill.£ 
REINFORCED CONCRETE 
REINFORCED CONCRETE PIPE 
ROOF OIIAIN. ROJNO, OR ROAD 
REONOOD 
REDUCER OR REDUCING 
REFERENCE OR REFER 
IIEGULATINGHIC 
REINFORCE OR REINFORCED 
REINFORCING STEEL 
REQJIRED 
RETURN 
REVISION 
ROOAI 
RATE OF SLOPE 
REVOLIJTIONS PER 11/NIJTE OR REINFORCED PLASTIC IIORTAR 
RAILROAD 
RIGHT 
RIGHT OF WAY 
RAIIfWATER LEADER 

SOIJTH. SCUll, SINK. SECOND. SEWER OR SLOPE 
SAIIPL£ 
SPARE CHE/IICN.. OR SECONDARY CLARIFIER 
SCREWED 
STANDARD CUBIC FEET PER IIINUTE 
SCHEDULE 
SCHEWL£ 
STOR/1 DRAINS 
SECONDARY 
SECTION 
SERIES 
SERVICE SINK 
SETTLING 
SHONER 
SHEET 
SIMILAR 
SLUDGE OR SLOPE 
STATIC PRESSURE 
SPECIFICATIONS 
SQJARE 
SANITARY SEWER 
SECONDS SAYOOLT UNNERSAL 
STATION 
SLEEVE·TYPE CrlJPLING 
STANDARD 
STEEL 
STAINLESS 
STAIR TREAD 
STFIUCTURN.. OR STRUCTURE 
SUCTION 
SOLENOID VALVE 
SIDEWALL REGISTER 
SYIIIIETRICN.. OR SYMBOL 
SYSTEII 

' 

T THE RIIOST AT OFf TANGENT 
TB T N:K BOARD OR 
T & B TOP AND BOTTOM roc TOP BICK OF CURB 
TBE THREAD BOTH ENDS 
TBII TEMPORARY BENCH /lARK 
TC TOP OF CURB 

Trrr A! _,.,.,&J A-~~,,. u~ •." 

T o ~ 7"'JN'J.:.:~ :'-.'iD CRO:J;E 
''"' I I"'-" !,.HI I IIILI'II'fC ll 

THR'O THREADED 
THRHLO THRESHOLD 
TK TANK 
TOE THREAD ONE END 
TOG TOP OF GRATING 
TOS TOP OF STEEL 
TON TOP OF WALL 
TP TELEPHONE POL£ OR TELEGRAPH POLE 
TRANS TRANSITION OR TRANS/liTTER 
rv THERJIOSTATIC VALVE 
Tw THERIIOIIETER WELL OR TREATED WATER 
TYP TYPICN.. 

UBC UNIFORII BUILDING CODE 
uc UNDER-cROSSING 
UG UNDERGROJNO 
1./GC UNDERGROJNO CONDUIT 
UH UNIT HEATER 
UL UNDERWRITERS LABORATORIES 
UNO UNLESS NOTED OTHERWISE 
UP 1fT IUTY POL£ 
UR URINAL 

v VN:UU/1, YALVE VERTICAL. VENT, VOLT OR VOLUME 
VAR VARIES OR VARIABLE 
VCP VITRIFIED CLAY PIPE 
VERT VERTICAL 
VOl. VOI.UIIE 
VTC VENT TO CEILING 
VTR VENT THROJGH ROOF 

w WEST,WATER OR WIDTH 
W/ WITH 
we WATER COLUIIN OR WATER CLOSET 
wco WALL CL£ ANaJT 
wo WOOD 
WOG WATER. OIL. GAS 
W/0 WITHQJT 
WS WATER SURFJCE 
WSCOT WAINSCOT 
WSTP WATER STOPN:E 
WT WEIGHT 
WW/1 WELDED WIRE IIESH 

XS EXTRA STRONG 

YO YARD 

NOTES, 

ELECTRICAL ABBREVIATIONS SHONN ON ELECTRICAL SHEETS 

INSTRUMENT AT ION ABBREVIATIONS SHONN ON INSTRUMENT AT ION SHEET 
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ABBREVIATIONS Z JZ.IJ 
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NOTE: 
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1. BARRIER WALL NOT SHOWN. 
2. FILTER FABRIC TO BE 

INSTALLED WITH AN OVERLAP. 

RAILWAY CROSSING TRENCH SECTION 
SCALE: NONE 

NATIVE BACKFILL 

z !!ffi 
:::1! Z'HDPE-INFL . !!ffi 0 
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~ 
1"HDPE-AIR 

I I I I 3" 6" 3" ..... ,.. ·I· . 
lAIN lAIN 

NOTE: 
BARRIER WALL NOT SHOWN. 

CONVEYANCE PIPE TRENCH SECTION 
SCALE: NONE 

NATURAL FILL 

PLACE 7 C.F. OF 
CA-6 IAATERIAL 

THRUST BLOCK. SEE 
THRUST BLOCK DETAIL 

3' CL 
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THRUST BLOCK SIZE 

6" PIPE 
CONCRETE BASE BLOCK 

VARIABLE 

WATER ~AIN \BEARING AREA AGAINST TRENCH '/lALLI 
HYDRANT NOTES: 

VALVE BOX AND COVER SHALL BE 
CAST IRON. VALVE BOX COVER 
TO BE DROP TYPE IAARKEO "WATER". 

r 
6"01-W 

THRUST BLOCK 

6" 
B" 

2.0 S.F. 
3.3 S.F. 

1. HYDRANTS SHALL BE 6" COIAPRESSION TYPE. BREAKAWAY SECTIONS AT GROUND 
LEVEL. 51•4 IAAIN VALVE OPENING. 2 21•{ PORTS - 1- ~ 1 •2" 
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1" CORPORATION 
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SCALE '.NONE 
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TUBE TO 
BU I LOING 
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7.7 

S.F. 
S.F. 

WATER SERVICE 
CONNECTION 

INSIDE STEAMER PORT W/ NATIONAL STANDARDS THREADS 4- PER INCH. 
z. HYDRANTS SHALL BE HOODED UNTIL OPERATIONAL. 
3. HYDRANT SHALL BE IAARKEO AS POTABLE. 

TEE TO FIRE HYDRANT 

HYDRANT DETAIL 
SCALE: NONE 

30" C I IAANHOLE COVER W/HOLES ~ 

EX I S T I NG WETLAND 

EXISTING 

NOTE: 
INVERT ELEVATION OF EFFLUENT PIPE 
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Flnlehecl Floor Elevgtlon • 100"-o· (Ur.l••• Otherwlee Noted) 

I, COUCRETE. GROUT. lttiCHOR 901 TS, ANO ,..,.l'r OTJIER EMBEDDED ! TEHS .a.RE TO BE 
FURNISH£0 BY OTH£RS 

2. ANCHOR BOLT 01At1ET£~S W[k£ OEJERHJNEO BY AllO\lABLE SHEAR AUO TEUSJON PEA 

AISC SPECJFJCAIIONS (fY • 36 KSJ). ANCHOR BOLT LENGTH .Al-tO HETHOO OF 
TRAt4SFERAING FOKCES FROH ANCHOR 80Ll5 lO FOOTINGS ARE TO BE DETERHINEO 
BY OTHERS. 

3. C£.SIGN LOADS AND REACTIONS ARE F'URUISHED ON OTHER 00CUH[tHS. 
4. F0Uf'ij)A110f4 1-USl BE LEVEL. ~OUARI=" ANO C::l-tl'"'lnru attf"Lof!'l~ ~f!! T~ !"!!!~T n~ 
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1 /2'' PROJECTIO~I (U ()II ) 

.. 

r------....:11---E\.. 

H~·__._,-~.-
a 1 .•a 1--1--

1. -0" 

~~ 

- _, 

BOTTOM OF COLUI•11 I 

BASE PLATE ELEV 
VARIES 

>­
co 
1-
C> 
;z 

I 

BOTTOM OF I 
COLUMI·I . 

BASE PL7 

TYPICAL ANCHOR 
BOLT PROJECTION 

TYPICAL COLUMN 
BASE PLATE DETAIL 

/1 /2" DIAMETER COIJCRETE 
/ AllCHORS (HOT BY VP) 

r-:-' r,-"1 -

--¥~----+-~ 
I I 3" 

~,-.~-.~---~ ~ -~l~ 
'-:---1-·-

1 1/4"1 LoPENING WIDTH_J [.1 1/4" 

HOTE: 1" PROJECTION ABOVE 
BOTTOM OF JAt..·18 CLIP 

FR AMEO OPENING DETAIL 
AT SPAN LOC WALLS 

On1 ul53,wl ProJk,,u 25 Bldg1 I Plohe• ~~----------------------,..------~--

I. CONCRETE. GROUT, AUCHOR BOLTS, AHO ANY OTHER EHBEODEO I T[MS ARE TO BE 
FURl" I Sf-EO BY OTHERS 

2. AUCHOR BOLT OIA.t-\ETERS WERE OE.lERt\INEO 91' ALlOWAB\.E SHE..lR -.r.ro lEUSIOti PER 
,i,ISC SPECiriCAr10US >:FY • 36 to:Sit. ANC.I-tOR 90Lf LEH01H AUO HETHOO OF 
TRANSFERRING FORCES FROH AIICHOR POI.lS TO FOOTINGS ARE TO BE DEIERHIHEO 
PY OTHERS. 

3. OESIGII l0"0S AUO REACT lONS ARI; 1=1)~/'JIS:i-tff! fl"! I)TUfD !JQ':tJ .. PITS. 
4. FOUHDATIOtl tiUST BE LEVEL. SOLJAR[, AI'"' SHOOTH. ANCHOR 90LTS tuST BE 

ACCURATELY PLACED AS SHOWN ON THIS DRAVINO OR STE[l UILL NOT _FIT. 
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I I __j I s TO = I /2" 
I ~SH = 0" 

TYP. COLUMN @ SPAN LOC 
BASE PLATE DETAIL 
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""'-, TO CHALK Llf IE 

ASPHALTIC SEALAflf _,. 

rHE BL TO BL Dltd[l 1:;101 IS 011 THE 
,>!ICHOR SOL T PL411 IJOII'T II ICLUDE 
THE .3" SPAJ•I LOC CCII CRETE LEDGE. 

SPA~J LOC LE:DGE DETAIL 
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I !:>PEl IlliG WIDTH.! 1 1/4'' 

IIOTE: 1" PRO.JECTIOII ABOVE 
BOTTOM OF .JM18 CLIP 

FRAtv1ED OPEl Ill JG DETAIL 
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PRIH~RY FRAHIH!l SIZE CHART 
PART-NO FLO THI< xwo VEB THK DEPTH APPROX. SHIP 

START /ENO LENOTH 

FLICXI I/~ X 5.0 .134 2~.1112.0 27.7 

FLIRBX2 l/4 X 5.0 .134 20.9121.0 12.4 

3116 X 5.0 • 134 20.919. I 15.1 

FLIRBX3 3/16 X 5.0 .134 9.0/9.0 17.5 

3/16 X 5.0 .134 !1. 0118.0 10.5 

FLICX4 3116 X 5.0 .134 18.1/7.0 27.7 

FLICIS 5/16 X 9.5 .164 11.0/11.0 27.1 

FLICI6 5/16 X 9.0 .164 17.0117.0 28.7 

A325 BOLT CONNECT I ON CHART 
No o ... o •••••• ,. lene•h 

I 12 3"' 2' 

e 3/4. 3/4' 

3 3/4' 3/4' 
4 4 112' 1/2' 

5 • 1/2' l/2' 

~ 

i 3 ,. 2:7 

reJoeo 

FRAIIE CLEARANCES 

Vertlc:ol Cl•oronc• Under F,.o.,• 01 FLICXI • 26'-1 l/9" 

v.,.,lcol CleorahCe Und.,... f, Ollie 01 FLICX ... 26'-3 5/8" 

Horl,:c;;~nral Cl•e~ro,ce Bet ... een FLICXI t: FLICX .. • 55'-1" 

Flna.t-.ed Floor Elevorlon'"' 100'-0" <Unl••• Orher•l•• Nored) 

~ ~ 
30' •1 1 I 4. - ,___ 30'-1 l/4' ---

<?> 

h 12 4 ,. 5' -o· ,; 4 ~ 4 <> s· -o- ---1 

.. 
U'l 
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ru ., 
LL 

a 
Ul 
a 
ru 
m 
LL 

a 
U'l 
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"' "' LL 
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U'l 
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"' ID 
LL 

3. 2'-9 IIJ!,f>l 

-~ 

FBl!094 

FB2070 

_____ _)' 
I 

_l_ - - - - - - - - - --' l:::::::=:_j 

14' -a· 

I'JJ B 112· 

1!1 1'-6 11/16' 

rn 3 7/16' 

{g) I' -6· 

[I] 1'-9 112' 

On, ul53 .• r ProJkw• 25 91 dg• I PI on•• 8 

--------------------------------~ 

I. A325 HIGH STRENGTH BOLTS SHALL BE T IGHTENEO 1N ACCOAOANCE WITH THE 
NOVEHBER ll. 1995. ALLOWABLE STRESS DESIGN "SPECIFICAT lOti F'OR 

~m~~~~~~uf~'t~~~~l::. ~SH1 A325 OR AA90 80L rs· SECT IUN B. Cdl( () 

2. USE t:i?· OIA. Ai07 BOllS FOR PURLIN TO FRAH£. GIRT TO FRAHE, AND GIRT TO 

3. i~~~ ... ~~gl~t~~ A~~~~E~~~~og!~R~~~iu~~nf~~~E~~~~~~ ~~~~JT~~~YHS, 
IS C.OhhElE. IS THE RESPOtSIBILITY OF' Ttf£ ER[CToR~- ···- ··-··~····.··-···-··· 

-LOO.(! !!:_ L.t· v'A71tJI-I /6Q-!-O 
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PRIHARY FRAH I NG 91 ZE CHART Al~ BOLT CONNECT I ON CHART 
PART-NO FLO THK X wo WEB THK DEPTH APPROX.SHIP 

STAIIT/ENO LENGTH 
t';X7 112 X 6.0 11• 12_ 0/27- ~ 25.0 

FLefi8K8 318 X 6.0 . I&• 13.1111.0 14 •• 

511& X &.0 .13. ee.Ste7.1 15.0 

FLI!IIIX9 5/16 X 6.0 .134 17.1113.0 15.0 

318 X 6.0 .164 13.0133.1 •••• 
CX7 Ill! X 6.0 .13. II!. 011!7. 9 1!5.0 

raJ 8 l/2" 

1!1 I" -6 11116" 

rn 3 7116" 

~ •· -s· 
[!] I" -9 l/2-

L •3125 H!•.3H 5fREH!HH BOLTS SHALL 0£ l'IGHTEHEO IH ACCOROANl.E VJIH THE 
"ffVEHBER !3. !995. I-.Ll0UA8Lt STRE:SS DESIGN "SPECiFiCHiON FUR 
STRUCTURAL JOINTS USING ASTH Aj25 OR A49Q 901..1S- SECTION 9.<dHI) 
"TLPtl·OF-raiT TlGHJEuu~-. 

., 
' a, 

ru 

No 
I 

2 
3 

. ( 
0 

' 
in 
e 

m 

ru 

' 

( 

2. USE l/2' OIA. A307 BOLTS FOR PL.IPLIN TO F'RAHE, GIRT TO FRAME, AND GIRT TO 
CLIP COHIIECliONS UI<LESS NOlEO OTHEAYISE. SEE JOB OEUI\.S FOA IIOI.l LENGTHS. 

S. IHSH.LL~TIOK 01=' -.OEQU.IITE TEHPDRAR'f BRACIHG FOR USE UNTIL CONSTRUCTION 
IS C011PL£TE. IS THE RESPONSIBiliTY OF THE ERECTOR. 

a • ., DI-eter 

8 
10 

8 

>FB3030 

JFB300• 

1/ •. 

~~·-v•· 

~ 
u 
1!1 

lenorh .. 
2" .. 

" >< u 

FRAI'tE CLEARANCES 

y.,., 1c:ol Clear once Under Fro•• or CX7 • 25" -0 l/2" 

F I h I eh•d n oor Ele;;orlon - :oo· -o· \Ur.l ••• Otherwlee Noted) 

•• 
"' 0 
rl "' 
0. ~ 

_11.---L--__L_._-----'------l--------L_ __ ., ---Li~- /) 

@-

60" -o·· 

El e·-•orlon or Frorne Line 2 

THI!il OA-'IIIHO IS S(ALEO Ot«..~ AS tO THE. CClnPOU(UlS fU~tii~H£0 81 HACCI-PPUOEN 

<2JFB3030. 
0 

' 
in 

"' <2lFB30o• "' ' 
aJ 

"' 

'"'' ""'""" '""'"""" '"' ""'""""·""''-,-'"::--'"'-'· ----.-------
IIEMAJNS THE PRoPEArv or vAAro-PRIIOE" 9u!LO!~!!!S. F r Oine E I e v of i Olt 
'- uri! TEO OOtiiiiiNt COMPAtU. 
IT IS PAO'IIDfD FOR EHlt:l INO IH[ BUILDIIIG 
0£$CAISED IN THE APPt ICA9L[ PURCHASE 011(£R 
,mo SHALL tiOT 8[ MOOIFifO. fi'EPAOOUCEO 
011 USED FOA AHY OTHER PURPOSE WI THOU I PRIOR 
\IIUlltH .ILPPRQV).\. OF HRCO-PAUO[Ii 8UlLOli10S. 
IH[ GEtt[A.I.L C.ONTRACff\A atl(l. OR [A£C1(1A 
!: C::':'!'.E' ~ !"'t::;~::::.sza~;; :..::: ;.::;:;.;~r.:[. c..:.o;.; 
O•JILIIY IIOAn1,.HSHIP ltl EA£CTIH0 THIS 
IUILDitiO Ill COIIFOAtt.t.HC[ vt1H litiS 
[]IIUWittO. DETAilS A[r£R£UCfll It! THIS 011A~INO. 
All .&.PPLICAill[ VAACO·PAUOE~ ERECTION (J[fAILS 
lottO loll INCUSIRY &U.NQA.AQS. PERhiNitiG 10 
i"ROf'tR Ei!ECi lUll. (riCllJUINU !H( L:ORRECJ USt 
OF T[HPOAAih BRACH~. 
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PRIHARY FRAHIHO S1 ZE CHART A32!5 BOLT CONNECTION CHART FRAil£ CLE~RANCES 
PART-NO Fl8 THI\ X 110 WEB THK DEPTH APPROX.SHJP 

START/ENO LENOTH 
CXII 3/8 X 6.0 .188 12.0130.9 24.9 
Fl3118XI2 J/8 X 5.0 .rae 3!5.1114.0 14,4 

5116 X 5.0 • 134 13.!1/27.1 1!5.0 
Fl3118XI31 5116 5.0 • 134 27. 1114.0 15.0 

31/11 X 5.0 .1811 14.0135. I 14.4 
CXII 31/8 6.0 .1811 12.0130.!1 24.9 

1'2) 9 l/2' 

(!) 1'-6 11116' 

rn 3 7116' 

1[1 ,. -6· 

II] ,. -9 l/2' 

Qn, ul53.•• ProJkwt 25 81 c:lg1 I Pt ane1 10 

1. A325 HiGH SiRENGTH BOLTS S~·t•LL 9E I !~HENEO !H ACCOROAf'ICE Ul TH THE: 
NQ'J[H9£R 11. 1985. Al_l(II.IA8LE STPESS OES!G"f 'SPEC!f!C,.HfON F'OR 
STrtUCHJRAL JOINTS USitiG ASTN A32S OR ,ugo BOllS" SECTION 9.<cU<I) 

TLIRH-OF"-14UI IJGHIEHtuG·. 

No 
I 
2 
J 

. ( 
'1 
lo 
~ 

"' ... ( 
I 

00 
ru 

~ 

'1 
0 

2. USE 112· DIA. A307 BOLTe; F"OR PURLIN TO fRAHE. GIRT TO FRAHE, AND GIRT TO 
CliP COHNECIIONS LtiLESS NDIEO OIHERVISE. SEE JOB OEIAILS FOR IWll LENOIHS. 

3. lt~SULLATION OF AO[QUATE TEttPORARY BAACIHG rOR USE UNTIL CONSTRUCTION 
IS COHPL£TE, IS IHE RESPOHSIBILIIY OF IHE ERECIOR. 

Dow Ole~~aet•r length 
V.,.ttccl Cleoronoe IJ,der Fra•• or CXII • 2•'-11 1/B" 

Ftftleh•d floor" Elevation • 100'-0" (Unleea Orherwt•e Nored) 
18 
ID 
II 

lFB3050 

lFB3020 

lFB2110 

31/4' 2 3/4' 
314' 2' 
31/4' e 31/4' 

30'-11~ 

L~--------------------------~~~tlJ22~4 ~ 5'-0' 

i-
3 .. 2' -9' 

I 

... 
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Ill 
u. 
ru 

lil 
u .. 

0 ... 
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"' Ill 
~ 
(\J 

!2lFB3050. 
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lo 
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"' <2lFB3020 .. 
I 

a, 
ru 

<2>FB2110 

"' ' 
9 
0 

--------------"'t--J;Ei_,.t..=O'-"O~Ii!.=._E, .. '-'<'-~-==-"-'V~ij~A;- 7~--Q_~.:_ -=- ----------------------------------------- - -
60' -o· 

El evatloh at Fraine Lihe 3 

THIS ORAIIIN6 IS SEALED ON..Y AS 10 fH£ COI1f'Ot1ENTS f'URNISH£0 8Y VARCO-PRUDEH 

B.., II dll•8 c-a., 9TUBt: 
Lh·e Ld<WIO lr li:• R•dl ::10.0 psf 
Coli. Ld < .. o:~-• ,...,h 10.0 psf 
Call, Ld ( ... •fo ), 0.0 psf 
v ... d @p...,, es.o "'Ph 

~:::5•t.~'· 1 ~0.0 psf 
Raor $fto.,t 30.0 psf 
s"' •• E·p· C.;.. 3 
S•••••c z-•• I 
ButldtngUe•C.., •. , 4 
A.., .. tf tery Locdo. itONE 

THIS DRAWING. Jt~CLUOINLl lHE )fifOAHAT!Oit H~A£0N. 
R[~.\ltl~ H-l~ r~G~;:;;;; UF" w.:.;:cU-FRUOt:i'i DiJh.UH.US. 
.• l.l"!!T!O (:C!lU/IO!l CCI"l!"Ml~. 

II IS PRI)III0£0 fOR £P£CIIHG IH[ BUILDING 
OESCRJB£0 JfJ IH[ APPL !C-BLE PURCHASE ORDER 
AHO SHAll 1101 BE NOOifl£0. A[I"ROOUCEO 
OR USEU FOR Atn OIH(R fUAPUSE 'IIIIHUUI PktOR 
IIAIII£11 APPROVAL OF "vARCO·PRUO(N BUILOHIQ9. 
IH£ B£N£R-L CBNlA-CTOR ANOIOA [RECTOR 
IS SOLELY RESPONSIBLE fOR ACCuRq[. 0000 
WuAi.iio .;uft,.iiM-t:Ortif iN triEi:iiroU iHi:; 
SUILOIIIQ IN C.OtifOAHAUC( WllH THIS 
ORAIIIHO. D£1AILS P[F"[A[NC[Q IN IHI&i ORA\IIHO. 
fill ~PPI ICARI{ "IIUn;:O-PIIIIm:M ~A~f"ll')w 1)[1•!!..! 
AND All ltJOUSIAr SlANOAAOI PEAhlt\1~10 IO 
PAOP£R ERECTION. JttCtUOINO IH[ CORRECT USE 
Of l[ttf'ORAAr IAA.CINO. 

Frame El evo T ion 
R(\1. OHE a~ DESC. •UILIJ£R 

Cw.IOift St••' Bull dtng•. Inc. 
1-+---+-f-----+,C"'U.:;:;STnHEA 

LOOIION 

I I I I I ~~0-J<CT Gr I I I I 1h. IN 

;. ...... IC:O" ............ ~.,..., •c• I SCALE: 
I I I OUUI -

NiS 
But tiliNG 

r •• , l:tl dg • . , I 

"~-'lOllS •II" A1o01 ullfl lohoiOI'H •t lt'OQM). 

ll~l 1•2' .O,JU IICI.B AI 'Jrl" ll,..lll .. lltU. 
~loCJ[fl........:M.o.cUiti011•tf~fii .... S. 

10•~\'II'Ut .... "JQ.MflC..011.Mtloll\, 
floOHQI .. AC(I UCI AlltOoilolC11011Q.'I 
u....., 1a:ai!O•,,..,.,.,~IM'\DII.O-

TlPICA.l f"l.'•NGE BR.t.(( C'OUti[CnON 
~(»>II00\.10v1 'vl'lllll l.u> "'0.0 CC.I.a.ocut "Ill 
~"'~- ~ ~.,;;;..;o, _., ;o.;;; ~'"""'r,.;.,;, ......, .. ;; 

: , ..... ,,. 
.-·· 

I QUOTE • 
1 ~<096023579-001 i "uo9631016-01 I 

OAT[ 

5.'3196 

TIH[ 

tt(TAL 9tOG ,_-0 ASSII 

I ORA\IIOi[CK 

l..,=ol VARCO-PRUOEN 1-!!_0 _1<.. _____ -i 

EJ.~~!,~~.~~~~~•""'" 1"'4 oF 
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PRIHARY FRAHINO SIZE CHART 
PART-NO Fl8 THIC WO WEB THK DEPTH APPRO X. SHIP 

START/END LENGTH 

CXI5 3/8 X 6.0 .164 12.0/33.3 25.1 

FL4RBXI& 5/1& X 5.0 .188 33.1/U.O 14 •• 

5/1& X 5.0 .134 u.0/1!8.1 15.0 

Fl4RBX17 5116 X 5 .. 0 • 134 1!8.1/U.O 1'5.0 

5/16 5.0 .168 U.0/33.1 U.4 

CXJ5 3/8 6.0 .164 11!.0133. 9 1!'5.1 

---- -- ------

A325 BOLT COIINECT I ON CHART 
No fhw Dla-.• 1 •r Leng•h 

I 18 314" 2 1/1!" 

2 12 314" 2" 

3 18 3/4" 2 1/1!" 

FRAIIE CLEARANCES 
• 

Ve"tlcol Clearance Under Fro"'• at CXtS • 25'-1 7116' . 
F!,.~ehed floor- ElevaiiOta • 100'-0' (Unl••• Orhe,.•l•• Noted) 

; 
30" -~ 114 -

1- --------lr'fjti22-. ~ s· -u 

CD '""' ~2_·~9----~-----~---------~-----
_____ 4_~ s·-o·''l2 -~ 

12) 8 J -'2" 

@] I' -6 11116" 

rn 3 7;16' 

lg] I' -6 

[!] 1'-'l lr2" 

... 
' 

<ll 
(\J 

. < >FB4024 
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0 
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< >FB3030 

>FB3000 
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~ I ~ 
~; cu 

60' -0 

El evot ioh at Frome Lihe 4 
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i. A325 HiGH SiRE"HGiH BOLTS SHALL SE IIUHit.Nt.U IN AI.:L:URUA.NCE IIITH THE 
NOVEMBER !l. 1995, ALLOUABLE SrRESS DESIGN "SPECIFJCATiml rOR 
STRUCTURAL JOINTS USHIG_-'Srtl A325 OR A .. qn 90US' SECTION B.(d)(l) 
. TIJRU-QF-NUT T IGH1EtHIIG . 

2. USE 112· OIA. A307 BOLlS FOR P\JRLIN 10 FRAHE. GIRT TO FRAHE. AND GIRT TO 
CLIP CONrtECTIONS lH..ESS NOTED OTHERWISE. SEE ..JOB DETAILS FOR BOLT LENGTHS. 

3. INST.t.U.ATION OF AOEOUAlE TEHPORA.R't" BRACH~G FOR USE UNTIL CONSTRUCTION 
~S COHF"'"'._CH:. i: "H-:E RC~~O"l0::!2:L!f; Oi T;i( ~"i:.L;ii.;iii, 

Bull dt"g t-l•• 91UBC 
Lt .... e Ld<V/0 f, •b R•dl 30.0 psf 
Coli. Ld <vo·~••lrJl' 10.0 p•f 
Caii,Lcl<...,•l•l• O.Opsr 
IJt"d Spee.b 85.0 "'Ph 

~::~~-&.:~' ·' ~o. o ,.r 
:~:~ ~:;~· C.•. 1 ~o. o p.r 
S•••••c Z••~ I a..,., dlf'g u.. Col. I 4 
Av.tl ICfii'W load• ~lONE 

I THIS ORAIIIIIG, INCLUOIIIG TI-l[ IHFOP~I~TION H[REON. 
REMAIIIS Ill[ PI'IOJ-'~IHf 0~ V-fjLU-1-'"l!UUI llUILO\NOS, 
~ UNI 1[0 00t111110N (OMPaln. 
II IS PRUYIOEO FUR ERECTING THE BUILDING 
OESC.RIBEO IH IHE .APPLIOBLE PlJRL.HAS( OFIO£P 
AND SHAll. HOT BE tiOOIFIEO. REPRODUCED 
OR U~EO FOR AliT OTHER PUFIP!jS[ WI HIOUI PRIOR 
WRI II[H Af'Pf'OVAL OF VARCO-PRUOEr>! 8 1JILOINGS. 
Itt( 6FN(RH tiJNIR-I"I(IP AtiO;(III [ll[CIUR 
IS 5(\L[ll Rf.SPOUSIBLE FOR AC:CUR~1E. 0000 
QUALITY wOR'M~tiSHIP It! HIECfiNG THIS 
BUILOIWJ Ill COIIFORMUI(.L WITH THIS 
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PRIHARY FR~H I Nl3 S 12£ CHART 
PART-NO FLG THK X \10 11£8 THK DEPTH APPROX. SIU P 

6HRTIENO LENGTH 

FL5CXI9 3/8 X 6.0 • u;4 12.0/32.9 22-1 
FL5R8X20 5116 s.o .IBB 33.1113.0 14.4 

5116 X s.o .134 13.0126.1 15.1) 

FL'5RBX21 '5116 X 5.0 .134 26.1113.0 1'5.0 

5116 X 5.0 .188 13.0/37.1 14.4 

FL5CX22 318 X 6.0 .188 12.0/31.9 e..a 

A325 BOLT CONNECT I ON CHART FRAil£ CLORANCES 
No Orw 

I 16 
e 10 
3 18 

Oto••'•" 
3/4' 
314' 

314' 

L•ngrh 
2 112' 
I!' 

2 l/2' 

Vertlc:al Clegrance Urtder- Fro•• ot FL5CX19 • 25' .. 1 318" 

v.,.,lcol Cl•aranc• Under Fra•• at rL5CX22 .. 24'-9 lio4. 

Horlzonrol Cleorohce Be••••n FL5CX19 C FL5CX22 • 53'-2 3116' 

Flf'll•hed Fl oar Elevation • 100'-0" (Unl••• Other•••• Nored) 

30'-1 1/~-------...; 

.------ -------... ;;.122;-4 .. 5' -0 -----~--11""~~ 
rn 3 .. 2· -9- --:;-- fil 

i--______ 30'-l l/4-

t.ffl, 4 .. 5~------~ 
~ ~·2'-9t1J£;ffi 

~ i ~ ~ 
~ II ~ ~ 
Q) !:!: ~ ~ 
LL ~ ~ 
~ 

"' ~ 
0. 

2 ~ ~ ~--~ 
,.... m o o 
N U. "' ~ 
w - w m 

~ !:!:: ~: 
N 01 
~ ,. 

"' ru 
u ._ 

m 
N 

~ 

• < >FB3054 
'i' 
~ 

<2>FB3054 . 

15] 8 112" 

[!) I' -G 11/IG-

m j 7 1 16" 

Ia I' -6-

[D 1'-'3 \ 12" 

I. A325 HIGH STRENGlH '801... TS SHAll BE T IGtHEt~EO IN ACCOROANr:f WITH TJ.IE 
NOVEMBER 13, 1995. ~LLO\IABLE snl£-::s DESIGN 'SPECIF'IC"TIOtt FOR 
STRUCTURAL JO)HJc; IJSING ASrrt .A325 OR A.-190 BOltS· SECTIO~I $.(dHI) 
. IURN-0F'-14UT J JGHTEtlltiG'. 

... 
' 
"' ru 

e 

< lFB3020 

2. USE 112' OIA. A307 .tollS FOR PURLW TO FRAfiE. GIRf TO F'RAI'tE, AND GIRT TO 
CL JP CON,ECIIONS UII..ESS NOTED OTHERWISE. SEE JOB DETAILS FOR BOt. T LENQTHS. 

3. )I~SULLA.TION OF "OEDUATE TE11PoRARy BRACING FOR USE UNfll CONSTRUCTION 
IS COHPLEIE, IS TH6 RtSPONSIBI~I TY OF HIE ERECTO<l, 

~~~1A 7/C.>AI __ /QQ__:_:_Q_' __ 
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PRIMARY FRAMING SIZE CHART A 31!5 BOLT CONNECT I ON CHART FRAHE CLEARANCES 
PART-NO FLO THK X \10 IIEB THI( DEPTH APPROX. SHIP 

START/END LENGTH 

FL6CXc3 318 X 6.0 • 164 l~.Oi31. 3 2~.4 

FLGRBX24 318 X 5.0 • 164 30.1114.0 14. A 

5116 X 5.0 • 134 13.9/28. I 15.0 

FL6RBXI!5 5/16 X 5.0 • 134 1!8.1/11!.0 15.0 

5116 X 5.0 .188 11!.0/36.1 14.4 
FL6CX26 3/8 X 6.0 • 188 11!.0131!.9 eA.9 
FL6CI27 3/16 X 6.0 .134 U.0/14.0 1!7.6 

FL6Cie& 3/16 X 6.0 .134 14.0/14.0 27.7 

~ e 1/2' 

l!J I' -6 11116" 

!II 3 7116" 

1[1 I' -6' 

[!] 1'-9 1/2' 

0hr ul53,.a Profl'c.J• 25 91 dar I PI Ghea 13 

i. A~e'S HiUH SiHENGfH aoLJS SHAll 8£ f1Gio4TENEO IH ACCORDANCE VITH Tt€ 
l'fOvEn&EN 13. 19~. ALLUVABLE STRESS DESIGN "SP£CIFJCATION fOR 
STRUCTURAL JOJNJS USING ASJ" AP5 OR A490 90t. TS" SECTION 9. {d)( I> 
, II.IRN·~·NUI IJilHIENJtiG'. 

.. 
' 

m 
N 

No 
I 

e 
3 

0 

' in 

ru 

' 
0 
I 

0 

2, USE 112' OJA. A307 BOLTS FOR PlRLIII TO FRAHE, GIRT TO FRAHE. AND GIRT TO 
CLIP CONNECTIONS 1.11'-ESS NOTED OTHERVISE. SEE .JOB OEIAILS FOR BOLl LENGTHS. 

3. INSIALLATIOH OF AOEQUAfE TEHPORARY BRACING FOR USE UNTIL CONSTRUCTION 
IS CO,PLETE. IS THE RESPONSIBILITY~ THE ERECTOR. 

Gow O•o••t•r L•n~a•h 
18 3/4. e 1te· 

II! 3/4' e· 
18 3/4' e Ill!' 

v.,., leal Clear once Uncle.- FroMe at FL6CX23 • 25" -4 3/9' 

v.,. rt("al Cl •or-ance Under F'r-.:~"'• a1 rl6CX26 • 24" -10 3/8" 

Horlzoraral Cl•oronce B•••••r. FL6C)(23 ~ FL6CX26 • 53"-2 3116" 

FlrHehed Fl oo,. Elevollon • 100'-0' <Unl ••• Orherwle• Nored) 
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ROO llAACINQ 
HAfiK LENOJH DIA 

6AODI 
6RDD2 
6ROD3 
&ROD• 
7ROD2 
7AOD5 

2r _, Ut16'0 112· 
21' -· 3/8' 0 ]/8' 
22' -6 11116'0 3/8' 
22' -8 1/8' D 318' 
21' -· 3/8' 0 ]/8' 
3D' -e· o 112· 

@-

©-

®-

"' >< : 

N 

"' .. 
a: 

;t 

Jll. 

1!1 6' 

m 1'-0' 

m 2'-6 1/2" 

Ill 2' -s :Ita· 

!. A32S H!GH STR£t.IGTH BOLTS SHALL DE TiGHiEt.f£0 irt ACCORtJ~NCE WITH H£ 
f-tQV£M9ER 13. J SQS, Ai..i..OiiASLE STRESS DESiGN SPt:Cif IC.A T JON FOR 
STRUCTURAL .JOitHS USING ASTH A325 OA AUO BOLTS·· SECtiON 8.(d)(l) 
. TURN-Or:"-N.UT J IGHIEr·HUG • 

2. USE 1,2· OIA. A307 BOLTS FOR P._LIN TO FRAHE, GIRT TO FRANE. Atll GIRl TO 
CLIP CONNECTIONS Uti.ESS IIJTED OTNER~ISE. SEE JOB OEUILS FOR BOLT cENQTHS. 

3. IIISTALLAIION OF AOEau•TE TEHPOAAAY BRACING FOR USE UIITIL CONSTRUCTION 
IS COHPI.ETE, IS THE RESPONSIBILITY OF THE ERECTOR. 

fLICX4 CX7 

F"L I CIS 

~ .. 
ct 
~ .... 

FLICX I CX7 

- - - - -

19' -o· 
•I• 

CX15 

ex 15 

20'-0' 20'-0' 2o· -o· 
100'-0' 

THIS ORAWJNO IS SEAL[Q DULl AS 10 fll( C.Ot1POU[NlS fURti!SH£D B'f VARCC_·_PIIU!l£~-"--,------------------­

ii1i5 UH~wrttlr irrrr_rrrrrNI] , .. E !"!~!)~!"'~.,!Ott HEAE:m. 
R(M.I.INS TH[ PROPERI1 OF' Vdlrn-PRtr~~~ 81J!LD!"!!lS. 
A UNITED 0011111]011 COttPAIH. 
II IS Pfl(Pil0[0 roA EAECIINQ IH[ BUILOINO 
OESCRIIlEO Ill IH£ &~Pt I CABLE PURCHASE OAOER 
AND SHnl "tOT 8( MCIO!rl£0, R[~ROOUCEO 

cu;i USED rOR AUt OTHER PURPOSE 11/III()HT PRIOR 

1/RJfT[N APPROVAL OF" VARCO-I"AUQ[tl BUILDINGS. 
!H[ OHI[AA.L COtrHHCTOR .UIIl!OR [R[(t(IR 
:s- :;.:-u::~· ~~~-'"'~:.:;;t-u: r;,;:. .. ~;: .. ;,..,:c. Guuu 
I)UA.IIJ) VOA~r1.1.tiSH!P It! [A[C'liUG INtS 
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----------- SECONO.-,RY -----------­
H.&Rr. LEI..Ofl.4 THtc OEPHI 

ZPI15 
ZP78 
ZP71J 
ZP80 
ZP83 
ZP84 

23'-2 1/2" 
23" -7-
n·-e 112-
f'!i' -2 I 12" 
21' _,. 
21' -2 I 12--

.059 8.5 

.092 8.5 

.065 8.5 

.065 8.5 

.092 8.5 

.011 e.5 

--------------- FRAHED OPENINGS 
FO• -LOC- "ARK LENGTH 

HEADA CVI99 
JAHBL CW 187 
JAHSR CliJS7 
SILL C\1189 

m 2· -7 I/4-

2' -6 1/2" 
•· -s· 
4' -s· 
2" -6 112" 

[QJ 1'-7 1/4" <TYP. LAP> 

~ 3'-7 l/4" 

I!!) PSM02077 

IZ1 s· 
m 1'-0" 

1m e· -s 318' 

1!1 e· -s lte· 

@] 1'-11 7/16' 

rJ 6 1/16-

l!l e· -6 112' 

lHK DEPTH 

.059 

.059 

.059 8.5 

.059 

0"• ui53 ... t p,.aJkw• 25 Bidg1 I Plane• 6,7 

1. ~LESS NOTED. USE 1!2~ OIAtlflfR A·307 90LTS FOP. PIJP!..IN LAP, 

®-

... 

PUAl..lH TO FRAf-i[, Fi..ANGE BfH,CE TO F'RAf1E. A.~ fLA.HUE BRACE JO PLM.IN COMIECTIONS. 
sa: JOG OE.;AJLS FOR GOi..T LE.NGiHS. 

2. WINO, FLANGE, .ANO PIJRLIN 8RACI!IG ARE AH INTEGRAL PART OF THE ROOF STRUCTURAL SV 
STE~AND SHJULD 8E PROI'ERLY INSTALLED PRIOR 10 ERECTION OF VALL AN() ROOF SHEETS. 

REHOVAL OR ALIERATIOM OF ROOF BRACING WITHOUT PRIOR AUTHORIZATION IS PROHIBIJED 
3. VHErl SAO ANGLE SLOTS IN ADJACENT PURLINS DO NOT ALIGN OR ARE OIUTTED, FIELD-SEN 

Q A S~O ANGLE TAB AND ATTACH TO PUALIN UJTH A SELF·DRILLING STRUCtURAL FASTENER. 

I I I I I I I 

1 I I I I I I 
ZP83 Zf-84 ZP79 ZPB4 ZP83 

1 , i I I 1 

I ZP&J I cro• s· -o· IS' -o· z•e• I ZPB3 I I 

-----
ZPB3 ZP79 ZP IS 

ZP79 

,, 
I -ZP83 ZP7'3 ZP84 

ZP79 

I 
~ 

ZP94 

ZP94 

>po> 

ZPBJ 

ZP83 
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I 
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I 
I I 

19' -o· 2o· -o· 2o· -o· eo· -o· 19' -o· IS1 
~~~·--------------------------~~-~1·· ______________ _;~-----------.~----------------~-------------+------------------------------~·~1~·~---------------------------.-~~~ 

100'-0' 

htiS DRAIIIUO IS S[Al[0 DUlY AS TO THE COMPOUUHS ftJArHSHEO IIV VAq(O·PRUOEN 

Bull "''"II c....l•• '!!!UBC 
L "'• LdCV/0 lr 1b R'!'d.l 30.0 p:f 
Coli, ld <gro'''~o~l• 10.0 paf 
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Wind Speetlla 95.0 "'Ph 

HHS mUVIHO, )IIClUOIHO 1\'lE HlfDAtU.llOfl H[fl'[O}I. 
:l[ttAINS lH[ P;;OF[i;;J"r Of ,:~~(0-f'HIIt){.,. ~Oil num<; 

- Ulll TEO 00t1lt11Dtl COMPANY. 
II IS PPOVIOED rOP. ERECTING IH[ 8UIU•11<G 
OESCRI8[0 Ill ltlE .t..PPLICAStE PU$1CHAS[ ORDER 
ANO SHAll 1101 BE l'tf•Oir lEO. AEPROOUCf[J === 

II HE 

0 
' (IJ 

(IJ 

T T 

El 

<D 0 

' ' 
&n ~ 

... 
' ;... 

"' ' :. 

W/96 
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Roar S"••• 30.0 p•f 

OR uSfll FOR UIY 1)11-1[11 PIIIIP(JS[ 1/ITH(JU' PRIOR 
~RI TT[H APPROVAL Or ~ARCO·PRU0£14 8UilOtNaS. 
IH[ OfNERAL CONTRACTOR ~NO'OR ERECIOP 
IS SOI..EU RE5PO,~SI8LE fOR ACCUihl£. (•000 
1)11••- 1 '" un1>• .. ,.,., .. !., ,.., ~Dr~'"r '''" '"''3 
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4u .. il torw Lood, tlOt~~ 

BUILDING Ill COtltOiltuNr;[ 11111-1 TI-llS 
ORAIIIHO. Of !AILS REr£RftiCE0 IN !HIS ORAIIIPIO. 
•Lt •PPLICA8L[ VARCO·PRUOEtl £RECTIOH OETliLS 
AriU •LL ii'IUU:;UH SlANUAifU~ PERIAitill/1 10 
f>RO?EA tRECl\OH, INC'I.UDitm 1~ tORA:ELl USE 
Uf i[HPURAR! ii~At.:IN(L 

I 
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----------------- SHEET INO ----------------
HARK LENGTH THK COLOR <fiNISH> 

SSRI 
SSR2 
SSR3 

HARK 

BLK2 
BLKI 
Bl.U 
8L~3 

2'' -II 112' 
20' -JJ ,,.. 

6'-5 3/0" 

LENGTH 

n· -o· 
32' -o-
30' -o· 
2s· -o· 

m 2· -6 11e· 

E) 2' -6 3/8' 

2 .. StGift.,_tl Col or <GALVH> 
2.t S'a"tlard Col or <GAL\IH) 
2• Slofldord Col or (8ALVH> 

IHSULAJION 
liiDTH THICIC TYPE FAC lNG 

3' -o· J/2" BL~ HONE 
s· -o· 6" SL~ PSKVR 
3' -o· J/2" BLK NOllE 
5'-0" 6" BL• PSKVR 

[) Start Pan•l Q,.,, 1'-1 3/ •• CCur 01•.• 1'-2 314') 
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THIS DRAWJNQ IS S£AL[O ONLY AS 10 IIi[ C011PONEriTS F'UANISH£0 BT YAACO-PR:_cUO.:._<N_-, ____ _ 

louorr. 
9,_.,1 d'"O t.d•• ':!!UBC 
L!ve Lcf(W/0 Tr •b r<-:.d) 30.0 p-.f 
Coli. Ld c.-a ... , 1wlr 10.0 pef 
Coii.LdC'-"''rd. O.Op•r 
YIAcl ~ 85.0 ~r~ph 

~::~,.;;..!-'·• ~0.0 p•( 
Roor S..o•l 30.0 p•f 
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AND SHALL UDT BE HOOif"lt:D. REPRODUCED 
011! U5f0 f(JR ANT 01H£R PIIRPOS£ Ill 11-4"1111 PRIOR 
1111!111[11 APPROVAl 01=" VARCO·PRUOEN BIJILOIIIOS. 
IH£ IJEfiERr.L COHTRACIOIII' ANQ.'OR [RECTOA 
IS SOLEL• AESPOJ.ISIBLE fOR ACCURATE. GOOO 
!)Ill! _IT• \lnP., .. oti">".'P II! fr:l!'"t"T_I•II'l ! .. .'.<; 

8UIL01HI'l ltl COIIFilA111.NC[ VI TH IH[!!i 
OI:PU/INO. OEIAILS REHII!ENCEO Ill THIS ORAVIND. 

•LL r.PPLICAOLE VAIICD·PRUOEN ERECT lOti DETAILS 
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- ----------- ----- SHEEI lNG ----------------
HARt< 

SliD 
SLII 
Sll2 
Sll3 
Sll4 
sus 
SL16 
SLI7 
SL18 
Sll9 
5L20 
SL21 
Sl22 
5L23 
6L24 
SLS 

LEIIGTH 

29' ·2 11t6" 
29• -I I 7: 16' 

28'·8 ,il4. 

29' ·6 1116" 
28' ·3 7116" 
24' ·9 7116' 
25'·0 1116' 

25' ·2 31 •. 
25' ·5 7/16' 
25' ·8 1/16' 
25' ·10 3/ •. 
2r-1 7116" 

7'·10' 
II' ·II 9116" 
12' ·0 15116' 

29' ·4 31•. 

._ 
I 

"' ru 

THK COLOR <FIHJSHl 

24 Ctoeelc a. ••• (KXl..) 
24 cr oeal e B•lg• (I(J;l) 

24 Cloeetc Be•o• <I<XU 
24 [I aee1c B••e• <l<ll:l) 
24 Cl o•alc B••o• <Klll) 
24 Cl aee 1 c B••v• <KXL) 
24 Cl oee1o B••o• <KXL) 
24 Cl ae•lo B••a• cnu 
24 Cla.elc B••a• <KXL) 
24 Cl o•••o a •••• <KXL) 
24 Cl o••l.: Bela• cr. xu 
24 Cl a•• Ia &.co• (kk.l) 
24 Cl a••lc a •••• C~XL) 
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24 Cia B••a• <I<Xl > 
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----------------- SHEET WO ----------------
l'tAAI': LENGTH '"" COLOR <FINISH> 

SL6 29' -7 7116' 24 Cleeelc e.,.., UOCL> 
SLY 29' -10 It 16' 24 Cl gee I c. Beta• (10(L) 

8L8 30' ·0 314' 24 Cl oeel c e •••• CkXL> 
SL9 30' -3 7116' 24 Cl ••••a a .... OOCl> 
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H3 2'5' -0 I •- 4' 3' '' llDrlE 
aL!<.S et.' -a j' -o· 3 i:.ILI\ F-sr..-.H 
aLKB 27' -o· 3' -o· 3 su: PSt:VR 
rr9 26' -o- 1'-4' 3" " NO tiE 
FF9 30' -o· I' ,. 3" '' t~OtiE 
eu:g 31' -o· 3' -o· 3" BL> F>St.\'R 
Bl Y 10 3?' -o· 3' -o· 3 au. Pst:vR 
HIO 31 • -o· 1'-4' 3" FF IIOtlf 
FF4 _.. -o· 1'·4' 3" rr HOllE 
FFG 12· -o· I' -4 · 3" FF !lONE 
FF i I iS' -o- 1"-4 • rr tiOtiE 
auo 25' -o· l'·O" )" au· PSr.llR 
rn 8" -o· 1'-4' 3" rr IIOtlE 
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3. SEE JOE! OE!.'.!LS FOR SHEE!H:G .!.1'.10 TRIM rASTE:NER SPECifiCATiON. 
2. PRE-DRILLIIIG 119 OJAHETER UOLES F"OR WALL STRUCTURAL FASTEfERS 
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Bv1l ding Code, 91UBC 
L! ... e Ld<VIO T- 'b R.d} 30.0 cei 
Coli. Lei <g.ra,, ·~)' 10.0 P•f 
Coli, Lei <vpl tf •), U.O p-_f 
\lrt-~cf ~ .. <11 ~5.0 "'Ph 

t~:!.~"'to~'·• 30.0 p•f 
Aoor Snct"' 30.0 paf 
Sr-ow [,.p. Cat. 1 3 
Se1a~~o1c. Zot-~•• 1 
Bvll dtnSJ U•• L~•. 1 4 
Au• II ior-V l-oad• NOfiE 
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~·-· -----.- S[CONOAAY ------------ --------------- F"JUH£0 OPENIHGS . ------------- --------------- FR"ME.O OPEUINGS --------------
HARK lE'tiGfH THK DEPTH FO• -LOC- tfARtr: LENGTH THK DEPTH FO• -LOC- MAR~ LEHGlH THK DEPTH 

ClOO ~··-g· . 120 9.5 I H(AOII CVI62 3' -·. .059 • SILL C\JI81 4' -0 112" .059 
2ZGIO li'-11' .05g 8.5 I ~·11111. CVI58 10' •i' .059 8.5 
2lGII 21'-9' .013 8.5 I JAttBII CWI58 10'-3' ,059 
2ZGI2 ,,. -e· .059 8.5 2 HE ADR 15tweoa 15' -II 112" .059 8.5 
2ZG!i J• -o l/2" .059 8.5 2 JA11111. 1scveo• t•-• 5/IS" .059 
2191& 13' -II. .059 9.5 2 JA1111t. ISF8V202 2&' _,. .062 
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2ZG3 2' -3' .059 8-5 2 JAH8R 151'8W205 e•· -9· .065 8.5 
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2107 

23' -· 
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• HEMlR CVI81 •· -o lti:" .059 8.5 
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----------------- S~££11NG ---------------- lfiSUlATION 
HARK LEI.Sll-t '"" COLOR (f: WISH> MARK LEtJGTH \I lOTH THICK 

--------------------- TRIH ----------------------
TYPE F'"CWG ~o. HAPK I FUftTH rOlOR (FIN ISH) 

SLIO 29' -2 1116' 24 Cl aaa1c. Ba•e• (KXL) rrs 29' -o· ··-·· 3' 
SLII 28' -II 7/16" 2.C Cloeelc Betge (!(XL) BLK& 30' -o· 3' -o· 3' 
SLI2 29' -8 314. 24 Ct oaet~ Beige <t:.Xl> BI.K9 31' -o· l' -o· 3' 
SLI3 28' -6 1116' 2.t Cl oeelc Ba•o• lkXl l H9 30' -o· ··-·· 3' 
StU 29' -3 7116" 2• Cl oa&lc Bel go <KXL.) lll.KIO 32' -o· 3' -o· 3' 
SL21 23' -7 7;J6' 2A Cl o•••c Beige (!(')(l) H!O 31' -o· I, -.c· 3' 
SU!5 23' -4 3/4" 24 Cl oe•lc Bel~ f!Oil) FFJ7 24'-D' I'_,. J' 
SL26 19'-8 1116" 24 c• .... , .. a •••• IK)I:l) BI.K7 2~· -o· 3' -o· 3' 
SL27 19' -5 7116' 2• Cl aaelo la•e• <K.kl) FF6 •e·-o· I' -A· J' 
SL28 19'-2 3/4" 24 Cloealc Beto- (fCXl) Bu::JI u· -o· 3' -o· 3' 
SL29 .,. -o 1116' 24 Cl oeotc Beige (J()(l) FFU ••·-o· I'-·· 3' 
SL30 19' -9 7116' 2' tl oealc e •••• <¥-XL> 9l<12 12' -o· 3' -o· 3' 
SL31 II' -0 )116" ZA Cl oaala Beige u:xl> ... 5 s· -o· ··-·· 3' 
SLJ2 ... ,. z• Cl cue!~;: Sara• (ft:)(l) ... , 3' -o· I' -.c· J' 
SLB 10' • I fiG' 24 Cl ace!:: Betg• (j("111ll FF12 2o· -o· ,._ ... 3' 
SL lA l0'-1 7116" 24 Cl oeelo B••e• <KXL> H18 10· -o· I • ~ 41" 3" 
sus g• -10 3/41" 2A Cl ae••a ae•e• OOCL) lll.Kil 21· -o· :~· -o· 3' 
SL36 2" -4 l/.t" 24 Cl a•••c a., .. OOCl) FF13 .,. -o· 

1. -·· 
3' 

SL37 2' -2 15116' 241 Ct a•••c a •••• tK)(L) 
sue ~· -· 9116' 2A Cl a•••c B••v• (l(:)(l) 

•• - BSI Potr IC I orr. Br on:~~e <"XL) 
8LK PSICYR GGCJ Potr rc: lo" Br c:>nJie (lfXl) 
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SETPOINTS ARE NOT INCLUDED ON THE DRAWINGS. THEY 
WERE INITIALLY ESTABLISHED DURING STARTUP AND 
TESTOUT OF THE SYSTEMS, BUT THEY ARE CHANGED BY 
THE OPERATORS AS NEEDED TO ACCOMMODATE THE 
PARTICULAR OPERATING CONFIGURATION AND FLOWRATE. 
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FILTER PRESS INTERFACE 
LAMELLA CONTROL PANEL & INTERFACE 
LCP-3 CONTINUED 
LAMELLA INTERFACE CONTINUED 
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Tank T-1 

Jh~ pretreatment tank is equipped with level switches to r ·ide operating range control for the tank mixer motor, 
\ ..... -treatment pump, and a high-high level alarm at the 
master control panel. When tank level is between LSL-1 
and LSH-1, the mixer motor and lead pie-tieatment pump 
is started by the PLC. If the tank level drops below LSL-
1, then the PLC stops the mixer and operating pump(s). If 
the tank ievei rises to LSHH- i, then the PLC starts the iag 
pre-treatment pump. If the tonk level rises to LAH-1, on 
alarm is sounded at the master control panel and the PLC 
stops all trench extraction pumps. On LAH-1 alarm, the 
tank level must drop below LSH-1 before the extraction 
pumps ore re-started. The pre-treatment pumps are 
outomaticoll y alternated on successive starts. If the lead 
pump foils, the lag pump will automatically be started and 
issue an alarm. 

Equalization Tank T-2 

Tonk level indicating transmitter LE/LIT -2 will transmit 
the continuous tank level via a 4-20mA signal to the PLC 
( 4mA = 1 0" of water, 20m A = ??). When the water level 
is between __ ft and __ ft, the tonk mixer and lead pump 
ore started. All (3) influent pumps (P3, P4, & PS) are 
equipped with variable speed drives so once the pump is 
started, it is modulated via the PLC to maintain the flow 
rote setpoint as reported by the UV oxidation unit. The 
PLC then place the lead pump to maintain the GPM flow 
flow through the UV oxidation unit magnetic (10GPM min.) 
flow meter. The magnetic flow meter reports a 4-20mA 

( 
al to the PLC. If the lead pump is unable to maintain 
UV unit flow setpoint (for any reason), then the lag 

pump is automatically started. When the lag pump is 
started, the PLC will automatically ramp down the lead 
pump speed to match the lag speed, and the pump speeds 
are ramped up and down together. If both pumps speed 
drops below __ Hertz, indicating a reduced flow 
requirement, then the lag pump is stopped (first on - first 
off). Pump P5 is alternated similarly with P3 & P4 in a 
first on - first off fashion to equalize run time. If the tank 
level drops below _in. of water, then the influent pumps 
and mixer are stopped. If the tank level rises above 
___ in., then the pre-treatment pumps, extraction pumps, 
and collection pumps ore stopped. A high level alarm 
shall be annunciated on the operators terminal, and the 
alarm must be manually reset on the terminal before the 
system will resume auto operation. On high level alarm 
the tank level must drop below ___ in. before the pumps 
will resume operation. On high Ph adjustment tonk level of 
( __ ft.), or UV oxidation unit failure, the pumps will be 
shutdown. 

PI AN. - ·N·0-1 ~='"~ 
I L-1 I L-"-": 

(J 
(2) 

FOR DETAIL INSTRUMENT MOUNTING & OPERATION SEE 
BINDER SECTION #1 & #4. 

SEE MIXER AND PUMP WIRING DETAILS ON SHEET #17 & #21. 
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SEQUENCE OF CONTROL 
Tank-3 pH Adjustment 

( 
·el indicating transmitter LE/LIT-3 transmits a 4-20mA 

.-11al to the PLC to report the continuous tank level { 4mA 
= __ ft., 20mA = __ ft.). Ph indicating transmitter, PH-3, 
transmits a 4-20mA signal to the PLC to continuously 
report tank Ph (4mA = OPh; 20mA = 14Ph). When the 
tank level is between _ft and _ft., the PLC starts the 
mixer and !ead pump. Pump speed is modulated via a 
variable speed drive to maintain a tonk level setpoint of 
_ft. If the lead pump can not maintain setpoint, then lag 
pump starts. When the lag pump is started the PLC will 
automatically ramp down the lead pump to match the lag 
speed. Then the PLC will maintain equal pump speed and 
romp both VSD's up and down together. Yttten the (2) 
pumps' speed drop below __Hz., indicating o reduced 
flow requirement, the lag pump is stopped. Pumps P6, 
P7, and P8 ore alternated on successive starts where the 
log becomes the lead each time and the lead is stopped 
(first on - first off). If the tank level drops _ft., then P6, 
P7, and PB ore stopped and the mixer is stopped. If the 
tonk level rises above __ ft., then the influent pumps P3, 
P4, and P5 are stopped, and a high level alarm is 
annunciated at the operator's panel. On a high level alarm, 
the tonk level must drop below _ft. before the pumps will 
resume operation. 

The PLC will maintain the Ph at 7.5 by 
AUTOMATICALLY injecting NAOH if the Ph is below 
setpoint, and H2S04 if the Ph is above setpoint. High and 
low Ph alarms of 8.5 and 6.5 respectively are reported to 

{ ' operator's terminal. 

'•ank-4 Process Sump 

When tank level rises above LSH-4, the lead pump (P9 or 
PlO) is started and run until the tank level drops below 
LSL-4. On successive starts, the pumps ore alternated. 
If one pump fails, an alarm is displayed at the operator's 
terminal and the other pump AUTO STARTS. If tank 
level rises above LSHH-4, an alarm is issued at the 
operator's terminal. 

PLAN NOTES: 
. f FOR DETAIL INSTRUMENT MOUNTING & OPERATION SEE 
·-\:._/ BINDER SECTION Ill & #4. 

0 SEE MIXER AND PUMP WIRING DETAILS ON SHEET f17 & 1121. 
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SEQUENCE OF CONTROL 
Tank-5 Sludge Storage & Thickening 

.lht:! operation of sludge pumps P14 & P15 is manually 
W :Jted from the local start/stop operators station 
' .. tion. When the tonk sludge level reaches level switch 
LAH-5, an alarm is issued at the control panel indicating 
it is time to process sludge. At this time, the operator 
manually starts P14 or P15 to transfer sludge to the filter 
press. When the sludge is above LSL-5, mixer ME-22 
is AU TOM A TICALL Y ENERGiZED. 

Tonk-6 Oil Storage 

If oil level rises above LSH-6, on oiarm is issued to notify 
the operator's terminal that it is time to empty the tonk. 

Tank-7 Peroxide Storage 

If fluid level drops below LSL-7, an alarm message will be 
issued to the operators terminal to notify that it is time to 
refill peroxide tank. 

( 

PLAN NOTES: 

0 FOR DETAIL INSTRUMENT MOUNTING & OPERATION SEE 
BINDER SECTION /14. 

(2) SEE MIXER AND PUMP WIRING DETAILS ON SHEET /117 & #21. 
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SEQUENCE OF CONTROL 
Tank-8 NaOH storage 

( 

tank level drops below LSL-8, on alarm is issued at the 
·ator's terminal indicating it is time to refill the tonk. 

Tonk-9 H2S02 Storage 

If the tonk level drops below LSL-9, on alarm is issued at 
the operator's terminal it is time to refill the tonk. 

{ 

PLAN NOTES: 

( \ FOR DETAIL INSTRUMENT MOUNTING & OPERATION SEE 
J BINDER SECTION /14. 

TANK-8 
NaOH 
STORAGE 

TANK-9 
H2S04 
STORAGE 

TB1 

r------------------------(~~~-~--- 27~ 

(120AC) 
1101 

T 
I 

I 
FS16 
......_.. 

5A 
""' I r-------------------(31~~-~--- 281-----

..... 111 _...J -

-~ 

-- 11 
;u 

LSL-80 

2" FNPT CONNECTIONS 
TYPICAL FOR LEVEL SWITCHES. 

FS17 T81 
r------------------------(~~V-L---~~ 5; 
I r-------------------(3_g~_t ___ @I-----

_...J 

LSL-90 

I 

I 

3126 

3128 

I 

I 

IN12 
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1102 

T 
I 

I 

-----
~ T8 
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/ ' 

L1 

-----
IN13 ~ 
~ 

T9 
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L1 

FIELD WIRING 
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PANEL 1
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120 INPUT CARD 
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~ 
5~ 
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I:S: 

(/) .... 
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.... -s 
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SEQUENCE OF CONTROL 

Floor Sump Pymp P-11 

Pump P-11 is a self-contained unit with internal float 
switches to cycle pump ON/OFF to keep sump dewotered. 
Unit is self contain and automatic. No connection to 
PLC system. 

SEQUENCE OF CONTROL 

Process Areg floor Sumps 

These (2) sumps hove high level float switches LSH-10A & 
LSH-1 08 respective that alarm the operators terminal if the 
self contained sump pump package fails. The sump pump 
cycles from its internal float switches, and there is no 
other connection. 

FLOOR GRATE ..... ~~~~~..,..., ... 
P-6 

FLOOR y 
SUMP 1 

L _____ -----~" ------ (2)#12 & (1)#12G '~ 'Tr'\ I n I"\ -•,T" 4 
' IVI..r--L.,I...I'I-1 

I T81 FLOOR GRATE {3129' 
~~~~~~..,...,~~_.... '2'.LI14 r --~-T--- 30 

(120AC) 
1101 
~r-

FS18 

(NEUT) 
1102 

I I 

~"--l..\..!:.llt.! __________ ~----------< 1313Q) I 
32 ( ~ ...._.1. __ - ... --- I-----

FLOOR LSH-10A' I 

-
3130 1-----i*/ 

IN14 
/ ' 

SUMP 
HIGH 

SUMP 

r---- -----~------ (2)#12 & (1)#12G 
1 '"\ TO LP-2, CKT-15 p[i] 
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1313
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,....~~~~..,..,...,~~_..,. 12\.u14 r -- - ... --- 33 

'-.1.--~- ... ---

l

'p._l .. .!:.llt.! __________ ~----------< 13132' I 34 

FLOOR LSH-108 
SUMP 

r---- -----~------ (2)#12 & (1)#12G 
1 '"\ TO LP-2, CKT-17 p[i] 

FIELD WIRING 

MASTER 
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PANEL 

FS_!J 

l 

L1 
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L1 

i I 

~ 
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S~UU~NC~ OF CONIROL 

H2S0-4 Chemical Pumps & NaOH Chemical Pumps 

Pump P19 & P22 serve the pH adjustment tonk. The pH 
sensors in the pH adjustable tank will automatically reset 
the dosing rote of P19 & P22 to maintain the adjustable 
setpoint of __ _pH units. The 4-20mA output signal 
from the PLC will adjust the dosing rote. The stroke 
length is adjustable from the manual control on the front 
of the pump. If the pH adjustment or tonk mixer pumps 
ore stopped, P19 and P22 are stopped. 

Pumps P20 and 23 serve to treat the final effluent 
discharge. Final effluent discharge sensor PH-801 
transmits a 4-20mA signal to the PLC. The PLC resets its 
4-20mA output signals to P20 and P32 to maintain the 
adjustable setpoint of ___ 'pH units. The 4-20mA signal 
from the PLC will adjust the dosing rate and the stroke 
length is adjustable from the manual control on the 
front of the pump. If pH adjustment tonk pumps P6, P7, 
& P8 ore stopped, then P20 and P23 are stopped. 

( 

( 

H2so. 
CHEU. 
PUMP 

H2S04 
CHEM. 
PUMP 

NAOH 
CHEM. 
PUMP 

NAOH 
CHEM. 
PUMP 

.... 
I 
I (120AC) 
: 1101 

: T 
: ___,1 J 1 

TB2 
..-_(51 01) 1 8 _J~i----- I __ ____::;5.:..::1 0:..:..1--l ..a.. 

~-----------------~~~-J;~~}~~; ~ I--~51=02~~1=·o_u_T_o~l 
'------_] ~ 

SHLD~ -:;~ 

P-19 

~v[l (2)#12 & (1 )#12G 

G 
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~c . (5101) E + 1-----"""' 
0 

w 5102 ' ~ - 1-'-J--1-~' 
'-....-;. .. n 

.)r•~u 

TAPE 
BACK 

; 

P-20 HVLI (2)#12 & (1 )#12G 

G 
N ·a 

TO LP-2 CKT #5 

G . 
t 

' 

~c . (5103) E + 1-----"""' 
~ _ f-w_J~Q.4l_'_'i ' j 
... -

'--SHLD 
tAPE 
QACK 

~r--------------~~-c:=~~!!t~~;F~2 
'-------1--- 15 

SHLD 

* 

5103 

510<4 

' 

P-22 

~v~ (2)#12 & (1 )#12G 

G 
TO LP- 2 CKT #7 

~c . (5105) 8 + !-----"""' 
"' w 5106 ' . J. - 1-'_J __ L}__~ 

'--~LD 
TAPE 
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~-------------~~:=~~;t~~~!l==~2 
'-------1--- 18 

SHLD ,'. 

-==~ 

5105 

5106 

P-
23 

Hk ~~~~·:I (2)#12 & (1)#12G 
f:::\ ~ t::7' W TO LP-2 CKT #9 

\::_) TB2 

ir+ ~-~!_0~)"""' ,--(~1~~+--~Jl==g 5107 +OUT 
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~--~·-~ ~~-~------------------------~ ' I '--SHLD '------1--- 21 
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T 
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SEQUENCE OF CONTROL 
NoOH & H2so4 Chemical Pumps 

NaOH & H2 so4 Chemical pumps P-18 and P-21 serve to 
treat the rapid mix tonk. The pH transmitter in the rapid 
mix tonk transmits a 4-20mA signal to the PLC (4Mo = 
OpH; 20mA = 14pH). The PLC resets its 4-20mA output 
signals to P-18 and P-21 to maintain the adjustable 
setpoint of _ _pH units. The 4-20mA signal will affect 
the dosing rote. Stroke length is .adjustable from the 
manual control on the face of the pump. If influent flow 
to the clarifier is stopped P-18 and P-21 ore stopped. 
The operator's terminal is annunciated if the pH exceeds 
__ _pH or drops below pH. 

( 

( 

NoOH 
CHEM. 
PUMP 

H2S04 
CHEM. 
PUMP 

ra-~ 
I/"\;~ ~ 
~ uf-· 

P-21 
(2)#12 & (1 )#12G 
TO LP-2 CKT #13 

(120AC) 
1101 

T 

<c B (5109) (5109) B TB2 
E + r-------.... ,-----y---£==2 
~ _ w_.J~lOl_'_'=L:=--------------->~{f{--l!UlQL~--~ 23 

....__ ___ __. '--SHLD ''-----~-SHLo 24 ~ 
TAPE 
BACK 

P-18 Hk p-~ 
(2)#12 & (1 )#12G 
TO LP-2 CKT #12 0 ~[:7 ~ 

<c B (5111) (5111) B T82 
E + -------.... ,-----~---~:==5 
~ _ r-w_.J~1l2l_'_'L=-=-------------~{J:{--l!U11L}--~ 26 

L..---....;._----' '--S~LD ''-------.1--- 27 
SHLD · 

~E + 
BACK 

FIELD WIRING 

MASTER 
CONTROL 
PANEL 
-----

(NEUT) 
1102 

~~ 

I I 
5109 

5110 

5111 

5112 +OUT 1 

~ 
PLC CARD SLOT #5 

4-20mA OUTPUT CARD 
1746-N041 

T 
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SEQUENCE OF CONTROL 

Air Diaphragm Pump P-12 

P-12 is used to transfer sludge collected from the phose 
separator ME-1 to the sludge storage tank T-5, based 
upon a user adjustable recycle timer in the PLC. 

Air Diaphragm pump P-13 

P-13 is used to transfer sludge collected from the Lamella 
Clarifier ME-6 to the sludge storage tonk T-5, based upon 
a user adjustable recycle timer in the PLC. 

Control Air Compressor 

Pressure switch PS-701 alerts the operators terminal if the 
control air supply drops below a user adjustable setpoint. 

( 

~ 0~ 

I 
(120AC) (NEUT) o,., : ·~r r-1 1102 r-1 ~ ~~ 

~~---------------------------~~---+--- -:
1 

·1·-1102---/ I I t-1102 I I z ~ IT 
r. -CJ<J-''--~~9- ------------~~4---~-- 36 r:~ 1101--+ 1 1 o_(f)_ ~ ~ 

011~~r0 ° ~~~~~~~~~~~~::~~t~l-?----1=::::~ ~-----,->HOtl I ~-,-,li :; II 
., ... Iii-

::1!1 .o 
I 

.~1-I 

•• ••H 
I 

Cs_ 1 ------------~~7---L--~9 -3137 n_ Gi ~· 
I B ~~ 

L-----------------1~~--t-- 40 ~ ~1 

.o 
I 

.~I-I - IN 1 

SPARE 
1/0 

3139 I ~ Z ~g; ---------~-- 41 -1102 8 ~~ 
----~!0 ___ :--- 42- - 3171 @ ~ t-1102-

--1 \ -3171- OUT 1 

3141 I ---------r-- J------,.1[CJ[}- 1101 
3142 I ---------1---

1 

____ ~ ±3 ___ L __ 
I 

----~ !4_-_L-­
I 
I 

----~!5 ___ ~---@] 
----~!6 ___ :----@f----------

1 
3147 I ---------r--
3148 I ---------1---

1 

----~±9 ___ L __ 
I 

----~~o ___ L __ 
I 

-3142 ·- IN 2 

-3143 - IN 3 

-1102 -i t-11 02 ----< 

--1 \ 
\ -3172- OUT 2 -3172 

-3148 - IN 4 

-3150 ,_ IN 5 
I 

' ~=~~~;~~-------·-============~1~2~=!== 

8
-CJ<J I 

., ••H -
·--1 t-1102--1102 

::1!1 .o 
AIR f.\. 3153 : FS27 

DIAPHRAGM \..2._; -----------------r---@-- -a:::::Ir--- -3173 

~~~~ ------------~~4---:.----@----
5
A -3154 

I 
.~I-I ·--1 

AIR 
DRYER 

•• .,...1!1-
I 

------------~~~--L __ 
I 

L-----------------l~~--~--
CS-4 

I .o 
I 

.~I-I 

1 
I 

;i~~-o~f¥==============~~==±==~f---__,r~11o1 

·-

-3155 ,_ 

-3158 1-

I -3173- OUT 3 

IN 6 

IN 7 

--
IN 8 

AIR 

(2)#12 &: (1)#12G ~,\. 0 
TO LP-2, CKT-18 --,~ 

40ps1g l_ff @f--------

L. PETE's 
... PLUG 1101 ·--1 

~ 
/ ' LOW 

L1 

t-1101- AC 

PLAN NOTES: 

.() HOA SWITCH IS PEDESTAL MOUNTED IN CLOSE 
PROXIMITY TO REPECTIVE PUMP. (

CONTROL AIR COMPRESSOR . - . - . -~- . 

ME-24 r. \ ,~~~~L I 
U \J I 

MAIN AIR 
SUPPLY 

.__I --· {3)16 & (1)f6G 
TO PP-1; CKT #9 

MASTER 
FIELD CONTROL 

WIRING PANEL 
.l. 

AC COM 

' w 
PLC C . .t..RD SLOT #9 
120AC INPUT CARD 

1746-1A16 

( 
AC 

1 k 
PLC C,A.RD SLOT #1 

120AC OUTPUT CARD 
1946-0W16 

RACK /12 
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ELAPSED TIME 

Jl 
CYCLE COUNTER 

I I PUMP RUN I 
rR1 

OFF 
,..._.._ 

HAND ®AUTO 

IPUMP coNTROL! 

MCC STARTER PANEL FACE 

(3)#12, (1)#12G TO 
RESPECTIVE STARTER IN MCC 

NEMA 4X 

8 ..1-.§14§ .... 

,---~; =:;~~-~~~--~ 
'- ----J 

SUBMERSIBLE ~ 
PUMP ~ 

OUTDOOR SUMP 

FIELD LOCATE 
J-BOX NEXT 

TO PUMP DISC. 
SWITCH (DSW-1) 

TYPICAL OF THREE(3) PGCS SUMP#1 SHOWN 

OFF 
HAND AUTO 

B -------------------
A 

3350 
---------~-------~-

(120AC) 
1101 

T 

3350 

·e---+1---------------------- ,, 3351 I 
---------~-------~-

3351 OUT 2 
r------~~ 

COUNTER 

c 

ELAPSED TIME METER 

.---I El\1 t---... 

M PUMP RUN 
f------H---------'-----..Ll R ~--. 

PLC CARD SLOT #4 
RACK #2 

M _L---------------~----~~!~- 1941----,[r=IJ~---' 

AUXT---------------~----~~~1-~ 
AUTO- ._--+~:D -----------------------------~----~:!~-@-

e---+e ----------------------------7-------~-~ 
~-----+E-----------------------------~----l~~~- 198 ,, ,, ,, ,, 

STARTER LOCATED IN MCC 11 
LL_--------------""""'-----------------------=-----=------=------------=-------------------=--------------------JJ 

TYPICAL EXTRACTION SUMP PUMP 
MOTOR CONTROL DIAGRAM 
TYPICAL OF THREE(3) SUMPS PGCS SUMP #1 SHOWN 

TB2 
f?l1_6j_._ 

C?l17JJ_ '-------~-----------------------------~~,~ SHLD I 
'------1-

FIELD WIRING 

MASTER 
CONTROL 

I PANEL 
-L 

3353 IN 10 

3354 IN 11 

3355 IN 12 

PLC CARD SLOT #7 
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T 
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SEQUENCE OF CONTROL 
EXTRACTION TRENCH: 

Submersible level transmitter LT-1 sends a 4-20mA signal to the 
PLC to indicate the woer level in the welL The PLC will automatically 
start the well. The PLC will automatically start the pump if the well 
level rises above the user odj.lstoble setpoint of __ ft. The PLC will 
automatically stop the pump if the well level foils below the user adj. 
setpoint of ___ ft. If the well level rises above a user adj. high limit 
of ___ ft., on alarm is issued at the operator's terminal to indicate 
c welt pump prob!em. 

An elapsed time meter and cycle counter are located on each pump 
motor starter to indicate the number of pump starts and associated 
total run time. 

Magnetic flow meter and cycle counter ore installed on the (2) main 
influent lines lines to display flow rate and totalization values. 

'l"" (120AC) (NEUT) 
: 1101 1102 

I I I I *FS=5A : ___.-,..--~ 
I TB1 11~ r:\ START/STOP OUT TO ( ®---d~51-~-1199l 3357 ---1 u PGCS #2 MOTOR START 5 CA\-------3~~8--!--t200 33511 

\ \ OUT 3 

) 

'--" 3359 i t-- ~ I~---( I I r-----inl 
TO PGCS #2 STARTER -------------~- 201 -

/.\1 3360 L 1--- ( 3360 
\ 1 J AUX, CONTACTS -------------.-- 202t--.-==- IN1"" 

"---J ~-@- 3361 " 1--- I 3361 ==BE 
r:\ TO PGCS #2 C ~~~~~-;_~~t- ~~~! I 3362 · ; 

\..J H-0-A SWITCH {;\_ \V"" 1 t--1 I v------_J36J....-:--~!-J PLC CARD 
I SLOT /113 

0 START/STOP OUTPUT TO 
PGCS #3 MOTOR STARTER 

I TB1 1746-1A16 
®---~~~-~-~206~ ------------t----j 

f7\._------~~5-+ 207r---;;;- OUT 4 
~ 3366 I r-- .~ 

PLAN NOTES: 

TO PGCS #3 MOTOR STARTER 0 AUX CONTROLS 

r:\ TO PGCS #3 
\..J H-0-A SWITCH 

-------------.-208 

---------~~--L-1Q9_~~(~336~7--~~~IN~O~~ 
@-------~~a _ _l__ 210 I 3368 IN1 

fn\_ 3369 1 t--- I 3369 
\.V""----;~7~-1- 211; IN2 

®-----------+--tful-J . ---L-­
PLC CARD 
SLOT #5 
RACK #2 

(24VDC) 
4101 
-~-

* -r-L------
r:\ TO PGCS #2 SUBMERSIBLE -----;,~9--I._L-8 . 5149 ~ 

5148 ~ A 

\_J LEVEL TRANSMITTER -----;~--~·-~~ I±J INO E 

I±J1N3 E 

---------1--175 !~!1 * 

~ 
5150 I r--. FS 

0
TO PGCS #3 SUBMERSIBLE -----~1~;--r-~ 5151 

LEVEL TRANSMITIER ---------r- 77 r------'~------1 

-----~1P--:--7a""HII ...__ 

-L---t----
PLC CARD 
SLOT /16 
RACK-2 0 SEE WIRING DETAILS DETAILS ON PREVIOUS SHEET. 

1746-N14 

~ EXTRACTIOti TRENCH CONTROL CON'T 
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..... 
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PGCS SYSTEM 
INFLUENT FLOW METER 
(LOCATED INSIDE) 
FE/FIT-802 

-3 PIPE­
DIAMETERS 

STRAIGHT PIPE 

MOUNT FE\FIT -802 IN VERTICAL PIPE 
WITH FLOW GOING UP. 

IF MOUNTED IN HORIZONTAL LINE, PIPE 
MUST ALWAYS BE FILLED WITH WATER. 

MQIE;_ 

-3 PIPE­
DIAMETERS 

STRAIGHT PIPE 

MOUNT FE\FIT -803 IN VERTICAL PIPE 
WITH FLOW GOING UP. 

IF MOUNTED IN HORIZONTAL LINE, PIPE 
MUST ALWAYS BE FILLED WITH WATER. 

(2)#12, (i)#i2G 
TO LP-2, CKT-4 

-3 PIPE­
DIAMETERS 

STRAIGHT PIPE 

GROUNDING 
RINGS 

(2)#12, (1}f12G 
TO LP-2, CKT-6 

-3PIPE­
DIAMETERS 

STRAIGHT PIPE 

GROUNDING 
RINGS 
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I 
I 
I 
I 
I 
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= I 
I 
I 
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= I 
I 
I 

FIELD WIRING l 
MASTER 
CONTROL 
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SEQUENCE OF CONTROL 

Filter Press 

The entire operation of the Filter Press will be manually 
controlled by the LCP, located by the unit. The LCP will 
control the operating sequence of the dewatering process, 
and also the support systems: feed pumps, diatomaceous 
earth mixing and feed system, polymer feed system, and 
all other ancillary equipment. On a low-level signal from 
the sludge storage and thickening tank, the filter press 
will shutdown. 

The operators terminal will display the following filter press 
conditions for informational purposes: 

1. Press closed 
2. Press not close~ 
3. Feed 
4. Air blow 
5. Cycle complete 
6. Precoat 
7. Core blow 

( ! PLC system will time & date stamp when the above 
conditions occure. 

* 

If the filter press is in operation, the PLC locks-out 
P14 & P15 from running. 

Costomer Contacts - Notes 1, 2, & 3. 

3 - Costomer contacts 1 & 2 come with factory j.Jmpers. 
They must be removed to install costomer contacts. 

4 - CUSTOMER-1 contact closed allows the filtration cycle 
to be started by the FILlRAllON START pushbutton. 
{Ex. - Feed tank high level) 

5- CUSTOMER-2 contact closed allows the feed pump to 
run. If the contact is opened, feed stops and air blow 
starts. {Ex. - Feed tonk low level) 

( 

r====C;2~;=========================================(;;4)~ "l' (120AC) 

II I 1
1 

I 1101 
~ 103 1 011

1
: : j 

~00 /rf~WG _C~-1- fn~WG 201 ll 1 
FS29 ~~~~~D 2~~----- --t-------~z.s ___ ~--~1101- 5A 

(249) 

103 

L---,.---------------------------- --~~-------31I§ __ ~-~ ----3176- IN 9 
. ~ I 

YEL ,YEL I, I 
PRESS 202 14AWG CR-1 I 14AWG 203 I :i 3177 i I I I 

NOT CLOSED :---------~~~~-,~----------·-====~I ~~[~~~~~~~;;~~I~t----3178~ 
FEED 

AIR BLOW 

CYCLE 
COMPLETE 

PRECOAT 

YEL YEL 
212 I 14AWG _CR-fL I 14AWG 213 

~oa I rf~wG _cR YEL 2~~-----
L-----------~~------------------

YEL YEL 
210 114AWG _CR-5_ /14AWG 211 
~~-----

210 
L-------------------------------

"I I .._____. 
YEL YEL 1

1 I 

~~====~ ~~t~~~~~~~:=~~Jt--~1101--~ I ~ 
~ I I 

--~-------~~L __ L-~67 1101 I I 
_j~ _______ 3l~--~- 68 

~ I 
~ I 
~ I I 

--~-------~~~--L-~69 1101 
I I _ _JL _______ 3l~ __ J_ 70 
~ I 
~ I 
~ I 
~ I 

--~-------~~~--~-~71 1101 

11 3186 I --~1-------------1- 72 -
~ I 
~ I 
~ I 
I I 

----3180 

----3182 

----3184 

-----3186 

CORE BLOW~~-----
210 L-------------------------------

--~-------~~9---J---~1101 
__ 1~ _______ 31@ __ _.:_---®---------3190 

~ I 

INPUTS 101 

~ I 
,----------------------------------~--------3!9l __ J___ 75 3191------. 

/ II I 
/ I 3192 I / r----------------t---------------

/// l r------------~-------1~~--l __ 
/ I I (249) 

// I I 
/ I I 

-

PLC CARD SLOT #9 
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/ I I i-(-cusroMER--1'f{ ____________ j .l l 
r~-1-{ I 8 121 1 

~-1----J~~ 
CUSTOMER-2 * / 

/ 
/ 
122 

) 
OK TO START 

OK TO FEED 

R-11 
I 
I 

3194 

L-----------, ----3196 

CR-10 I I L.. _____________ .J 
123 

(NEUT) 
1102 

T 

L----'1102 --l l--1102 

• 124 

120VAC 
1 PHASE 

60Hz 
20A 

~=================================================~ I 
I FILTER PRESS CONlROL PANEL 

TO POWER PANEL / 
PP-1, CKT #7 .,."'"" 

(2)#12, (1)#12G --------

MASTER 
FIELD CONTROL 

WIRING PANEL 
-l. 

PLC CARD SLOT #1 
i20AC OUTPUT CARD 

1746-0W16 
RACK #2 
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( 

2" 
PIPE 

STAND 

( 

( 

) 

I 
I 
ISHLD 

c z 
LLJ 
...Jt-
00-z 
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6 a. 

INFLUENT 

POLYMER 
DRUM 

N.C. 

~ 
~ 

\ 
\ 
\ 
\ 

* \ \ \ 
) 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

P13 

1/2Hp 
ME-17 

480V/20A SUPPLY 

~ 1 L? L,3 I {3)#12, (1 )#12G 
~TO PP-1, CKT-8 

------~-T-~---~--------------------------------

~
--4-----_j I I 

(3)#12, (1)#12G --1--------J 1 
TO MIXER ME-18 _..J __________ ..J 

--r--...L 
I -=-

-=-

FDS-1 

CB-1 

(3)#12, {1)#12G ~=~::::::::::::: 
TO MIXER ME-19 -.,.---------------.... -~ 

F83 

MS-2 

CONTINUED ON 
SHEET 11A. 

::::i ~ ~ 

T T T 

I 
I 
I 
I 
I _____ ...J I 

--------J I __________ ...J 

SHEET 12 SHEET 12 

'}­
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3197 8 r------,--
3198 I W r-----,--
3199 I r---,--

(120AC) 
1101 

FS 

3200 OUT 6 

LJ 

(NEUT) 
1102 

I 
:sHLD 

' \ 8 
'~-----------~-----------L~---

C83 8101 

PLC CARD SLOT #1 
RACK-2 

1746-0W16 ;;;: .... 
'-:--'~------L--~ 

' I G 

8102 

' I '-------~----
1 

..L 5113 8 -----,--
5114 I W 

'-----------------------------------~~------------------------------------------------------~~~~,~-~~~-1--
l I ~-----~--
: HS-1 : a b c : 
I I ,_..,...,_.. I 
I I I I I I 

5113 

5114 

I I I I I I 
1 ----+-J I I 1 (24VDC) 

I I I 4101 

PLC CARD 
SLOT #5 
1746-N041 

(COM) 
4102 3201 I ---r--...J I I -----------------------------r--- I I I T 

:::::::::- 3202 I ---T-----' 1
1 

l"82 FS ~-----------------------------r--- T 1 I 5115 I 8 r ----a:::::D----
...._ .-l... -~----,-- 31 0.25A l_ ________________________________________________________ ~~--------------------------------------------------------~ __ 5~~-~_w_ .32~--------~5~1,~6~ '-----------------------------------------------------------~1r~------------------------------------------------------~1r~l~;,~~-~~~-~-- :33 
1 

CONTROL PANEL LCP-3 ----------- ...1... i L---i _L 
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1 
I 

-L 

~ 
PLC CARD SLOT #1 
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FIELD WIRING MASTER CONTROL PANEL 
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~~----------------
CONTROL PANEL LCP-3 

FROM LAST SHEET 

CONTINUED FROM 
SHEET 11. 
:J ~ ~ 
~ ~ 

--------------.- ~ 

T T--T-______, 

~S-1 ~ ~ ~ 
(3)#12, (1)1J1~G ~--1----------------------_j I T 

TO MIXER ME-17 --.1------------------------J 1 
ON SHEET 11 :-:..}:~-------------------------' 

CB-1 

'J 'J 
I~ 

ao 
0 

iO 

-4 

r··-··-··-··-··-··, 

8107 • ~3 
/ ' OFF 

HAND I AUTO I ,,., 

~---------

MS2 

M 

M 

r 

CONTROL PANEL LCP-3 
ON NEXT SHEET 

OL 
v 

A 

---------------- ~ 
..t. 

(120AC) 
1101 

FS 

I 

-

-~ 

LJ 
PLC SLOT #5 

RACK-2 
1746-1A16 

FIELD WIRING MASTER CONTROL PANEL 

(NEUT) 
1102 

T 
I 

-L... 

-~ 

---1-­
PLC SLOT /14 

RACK-2 
1746-0XB 
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(/) 

~>-
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0 
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SAND 
FILTER 
LEVEL 
SWITCH 

, ____________________________ _ 

I 

CONTRCL PANEL LCP-3 
FROM LAST SHEET --------

: (120AC) 
1 SHEET 11 11 01 

i i i T ~ ..... , -~-.s-.=-~--------:~ .. ---.-.,~~ oLL __ 8,-o-3-. -----~-.----,-----:-L-1 -----,~ 111 
i ~'""";: AUTO i 1 ;;;\ 1 ~ I I 
I XOO r V TB1 ~ 
I I I M r- 3203 ,:._:_H SA I I 1 - -oxo 1 ~~ 't---------1 1 t-+--------r-- 220 
I __ .._ t-- I 3204 1 t-- INO I .__ ___ _.. .. --···----------r----------. 2 f--1"'--------~-- 2211--------t 
I ! OOX I ""'j - I 3205 L - I I J 1------1 ).__ 

(NEUT) 
1102 

I 
I 1 . 3 f--r--------

1 
--222 • 1 I I ~ r-·-·--~---, ; r-- 1 3206 ---= I I L...._ 

I :--- -XOO I l 4 t-r--------l--- 223 I c--1-----i 
I I --'-· . r- I 3207 I r-- I IN1 l 1 ~ =oox ; l ~._ _____________ --J~t-r-----3~~8-~--~~---~---~--1 

OUT 0 

J 6 1-1.--------t--- 22SI-----,I ,1====1 I L.. ··-··-··-··-·· t-- I 3209 I r---1 I L...:...._ 

I 7 t-.1---------r--- 226f-J IN2 I ~ I ~ 
I 
I 

! - ~HEE~t------------, 
: ll105 • ~/'L2 
I HS-3 
I r··-··-··-··-··-··, 
I OFF . MS2 
: ~ HAND_..-.....:_, AUTO I ~~ 
I M "" ll 

r-----------------, : I XOO I ~~ r- 3210 ~~ 1 SA 

: TERMINAL : : I - -oxo 1 ~f-r-----~;;~--~n 
I BLOCK I I _=-r-; 9 f--r--------1--- 2281------1 IN3 

I I ! OOX I ·; t-- 3212 1 r-- I I 1------1 L--1-------t 
1
1 LAYOUT 1 1 "1 __ .__ 1 10 1.--------t--- 229 I ' OUT 1 

r=-::- + ____.;-, ' r- I 3213 I - I J ).__ 1 GND --- -----------..., I :--- -xoo I I 
11

-.l---------r--- 2301------
1
-t 1------1 • 

I H ---'---------, I I I I r-- I 3214 I - I 1-------t 
I ~, II I II II .__.=-'-- 12-+--------r-- 2311-------1 IN4 
I ~ I I r--- oox I t--- I 3215 I ~ I I 1======9 I N ~--+-------, I I 1 13f-+--------r-- 2321-----,l I 
I ~f-r"'--_J ____ , I I I I L.. ··-··-··-··-··J t-- I 3216 L r--U L-- INS 
I t--'Jr---TI --, I· I I 11 11 141-t"-------- -- 233 
I 1---7-- I I I L- I '----
1 4 I I I I 1 I I -· I 
I r---- I I I I I I I . I 
I .___ I I I I I I I I 

---~lLL__ _________ ~ ~~I i ! ! ! U ___ Jll!~--15 ,: 18101 ! i 
-------~----------- 99 I : : L I 3220 L r-, '8102 ._ I FS 

L..---"L.--'"" 
PLC CARD 
SLOT #2 
RACK-2 

1746-0X8 

(BY OTHERS) 0 1 I I 1 L--~~1-L- 17 ~~~ ;. I 
3217 

~ SA --e 
3225 I 1S1B I I I ----~-----~--~ • : r:n-=.. 

I I 

1 

I 3222 
1 

r- . _C_~i-_)-_-_-~~: J ~23 +--------r--1234 w/ SAND 
I I I L-------------J- 21 I 3218 I t--- 3218 IN6 1-----. FILT "ON" 
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PLAN NOTES: 

I I I 3223 I r- 24 1.--------r---23SJI----==-=---t I I L ______________ ..J __ 22 1 ....._ 1-------i / ' L _________________ J I ....._ I L1 
SAND FILTER CONTROL PANEL I R-3 
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u 
PLC CARD SLOT 110 
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0 SEE LEVEL MOUNTING DETAIL ON SHEET 13. ..t. 
FIELD WIRING MASTER CONTROL PANEL 
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SEQUENCE OF CONTROL 

Any time process flow is detected by the UV system flow 
meter, the clarifier mixers ME-17, 18, & 19 ore started 
and the water soienoid vaive to the polyblend unit is 
opened. Polymer is automatically injected into the rapid 
mix tank via chemical pump P-25 which is controlled 
from the PLC. The PLC resets the polymer according 
to the following influent flow as detected by the UV 
flow meter. 

FLOW 

_GPM 

_GPM 

POLYMER 

4mA 

20m A 

If the influent flow discontinues, then the water solenoid 
valve is closed and chem pump P-25 stopped. 

The pH sensor PH-C-1 delivers a 4-20mA signal to the 
PLC which automatically injects acid & base to maintain 
an adjustable pH setpoint of ---· High and low pH 
alarms of __ and __ ore annunciated at the 
operators terminal. 

The sand filter contains an internal level switch {supplied 
by filter mfr) that automatically enables/disables filter 
air flow upon detectoin of water flow. Sand filter run 
status is reported to the operator's terminal. 

f--/ _____ -1(1 
I DISC. I 

!MIXER 181 

~ 
I RUN I 

'0 
/ ' 

IMIXER 171 

~ 
I RUN I 

'0 
/ ' 

LCP-3 

I MIXER 191 

~ 
I RUN I 

'0 
/ ' 

POLY BLEND 
WATER 

CD1 

/ 
LAMELLA CLARIFIER CONTROL PANEL LCP-3 PAI\fl FACE 
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SEE NOTE 3 

( 
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CONTRACTOR NOTE: 
USE FLEXIBLE CONDUIT TO . ALLOW FOR VERTICAL ADJJSThAENT 

,..---- 8LAC1< TO TERMINAL BLOCK NO. 98 1:: 
INSTRUUENT PANEL 

,..---- WHITE TO TERNINAL BLOCK NO: . 99 IN 

ASSEMBLY 

INSTRUWENT PANEL 

USE wiRE NUTS TO WAKE THE CONNECTIONS 

WIRE & CONDUIT TO THE INSTRUWENT PANEL 
1S SHCWN. (BY CONTRACTOR) 

SHOP NQTES 
1. USE PLUMBING TAPE & MAKE All 

JOINTS WATERTIGHT. 
2. SIUCONE SOONG-THREAD IT. 1 TO IT.J.! 

BEFORE THREADING IT.4 INTO IT.3 FILL . 
IT.3 WITH SIUCONt. 

3. INSTALL IT.13 IN OPEN END OF BOX 
BEFORE SHIPPING. 

(1) 7/16 x 1 SLOT 

• I 

'-' z 
I-- 1--+-+--t-1 
z )-5 1-+-t-t-m-u 

~ 

I 
u 
I--

~ 
Vl 
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j 
J 

l 
' I 
t 
1 . 

..... 
I 
I 
I (24VDC) (COM) 
I 4101 4102 

: T T 
(2)#12, (i)#12G I ~- ..-~ I ~ 
TO LP-2. CKT-8 I ~ I I 
-------------------~~---------------~----M~~-~~3~ 0.2~1 I 

SEQUENCE OF CONTROL 

FINAL EFFLUENT MONITORING 

FE/FIT-801 

-3 PIPE­
DIAMETERS 

STRAIGHT PIPE 

tiQIE_;_ 

( ( SHLD 

Ui TAPE 
\BACK 
) 

) I 
I I 

J I _ _, 

-3 PIPE­
DIAMETERS 

STRAIGHT PIPE 

GROUNDING 
RINGS 

MOUNT FE\FIT -801 IN VERTICAL PIPE 
WITH FLOW GOING UP. 

IF MOUNTED IN HORIZONTAL LINE, PIPE 
MUST ALWAYS BE FILLED WITH WATER. 

The final flow rate is monitored and recorded via magnetic 
flow meter FE/FIT-801. pH transmitter PH-801 monitors 
pH and signals pumps fP20 & fP23 to inject acid or base 
as required to maintain an adj. pH setpoint of ----· If 
final effluent flow is stopped, chemical injection is stopped. 
High and low pH alarms cf __ and __ are reported 
at the operators terminal. 

CHEMICAL 
INJECTION 

H 

STATIC 
MIXER 

j 
I 

i 
i 
I 

8 PIPE 
DIAMETERS 

n 

\k ____ 51L8_~-~~ - - I 5118 m INO 8 4102 t 
\ ____ ~t:!IJ) _ _j __ -i36h F =i 

(2)#12, (1 )#129 
TO LP-2 
CKT-19 

..(. 

-~ 

T82 
37f----l 
'38 
r-
-~~ 

FS 

oTsA 
5120 t±J IN1 E 4102 

l.----t---
PLC CARD SLOT #3 

4-20mA INPUT CARD 
1746-N14 

FIELD WIRING MASTER CONTROL PANEL 
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-. 
r-------------------------------------, 
LOCATED IN ADMIN OFFICE 

RJ-11 
PHONE~ 
JACK 

(14" SVGA~ 
.,..,,..~~ MONITOR ~ 

COLOR 

rn!_N 1 t..rc ,,_ /}-----..... 

~/1~-===~ ~~ i 

NEMA 12 

rs"EE" sH"EE:r 16A' 
FOR ALARM 
LIGHTS IN 
THIS SECTION. 

I I 
L--------..J 

' ' 

~ 
I ~C:~} 

I ~~~·lis~~~ 

7 

0 0
111 

I 

60" 

i 
I 
I 

I 

I 

I 
~I==!:,======~ 

UPS ~ 
~ ~ RECPTl 

I r24" I 
'lJ 

_____________________________________ J 
I 

60" 
·I t 

~MASTER CONTROL PANEL EXTERIOR 
~ TYPICAL OF ONE(1) SYSTEM 

SLOT= 1 2 3 4 5 6 7 8 9 10 11 12 13 
~1.---.-- T~2 ....-- ~~ .... 

1- ::::> 1-
1- Vi 0. <( <( 0 0 0 0 0 0 0 0 0 0 ~ ' 1-

c( c( c( c( () 
1- 0. () 

c( 1-
1- ,..------ a:: ! 
1- ' 
1-

I I 1- PANDUIT ' 1- ! 
1-

I- 1-
I- I- GFCI SLOT= 1 2 3 4 5 6 7 .,_! I-

5 1- 5 5 N 5I 5 1- .... gf 0 0 0 IJ] N~ N I") v 0 
z 1- z z (/) (/) 0 0 0 0 0 <( 0 ~ z. z 

lj c( 1- c( c( 0. 0. 0 0 0 0 0 () 

~~ 
c( 

0. 1- 0. 0. 
24VDC r c( 0. 

a:: 

~I 
1- ~~... ' 1-

I I I I 1- PANDUIT PANDUIT ; 

I-
L-

J~ J ' 

~ 
j 

3:Vl I 
' ow 

...J...J '---- ' O::CD ; o< ....___ 

~~ 
L...--

T 
;.._0 

1-0 

I 
-W 
::::10 

~ Q...J 

I I z~ 
<::r: 

1 O.Vl 

PAND~6N~6L 1~0~~g_l 
~MASTER 

TO PC 
CONTROL PANEL INTERIOR RECEPT. IN 

~TYPICAL OF ONE(1) SYSTEM 
ADMIN OFFICE 

(2)612 &: (1 )#12G 
TO LP-2 CKT #?? 

(2)#12 & (1 )#12G 
TO LP-2 CKT #?? 

(2)#12 & (1)#12G 
TO LP-2 CKT #?? 

..... 
I 
I 
I 
I 
I 
I 

= 
: GFCI 

9101 1 r.:1 9~11 ~ 
-----,-,Hr---~(1 1)1 
__ J!l01J_ ~ 9102 I\~ I 

__ J!l~~-~ 
I 
I 
I 
I 
I 
I 
I 
I 

9104 1 .--- 9104 r--

--~~0~1- ~~---9-10-5~....._-1 (Q) ~ 
------.-- N ...-=::......__...,_.., UPS 

__ J!lOJU __ ~ 9106 I (Q) 
'------

R-3 
POWER r - --~-,-L----~ 

IN 7 
FAIL 1VC ..L I I 

I T~~------------~ 
L ____ --=:J I 

HOFtN ~ 
SILENCE r ----------: __ IN __ B~ 

EMER ~ 
STOP r--------------~--IN--9--1 

-- _1_!. ~ .- Hf-!1~1 0~1--------I""""'":CC:::rB 1--------__J 

___ 1101J_ "NI-'1..:...:10=2--------.15A 
11--

_____ _J_ ~'1 

ALARM 
HORN 

~ 
PLC CARD SLOT #10 

1746-1A16 

OUT 7 

l-----1--

FIELD WIRING 

MASTER 
CONTROL 
PANEL 

PLC CARD SLOT #1 
RACK #2 

1746-0W16 

----
~ MASTER _CON TR~O=--=L=--P_A_N_E_L_M __ I S=--=C=--=·----W:....:....:.I R--1=--=N~G­
\j]y TYPICAL OF ONE(1) SYSTEM 
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/ ' / ' / ' / ' / ' / ' / ' / ' 

13 

14 15 16 17 18 19 

'®. 
/ ' '®. 

/ ' '® 
/ ' '® 

/ ' '® 
/ ' '®. 

/ ' 

20 

21 22 23 24 25 26 27 28 

'®. 
/ ' '® 

/ ' '® 
/ ' '® 

/ ' '® 
/ ' '®. 

/ ' '® 
/ ' '® 

/ ' 
31 I 32 I I 33 I I 34 I 

'®. 
/ ' '® 

/ ' '® 
/ ' '® 

/ ' 

MASTER CONTROL ANNUNCIATOR LIGHTS 
TYPICAL OF ONE(l) SYSTEM 

( 

I 

~ 
10 11 r 12 

'®. 
/ ' '®. 

/ ' '® 
/ ' 

29 30 

'® 
/ ' '® 

/ ' 

TAG LEGEND 

TANK LEVEL ALARM 
LIGHT IS EXTINGUISHED ON ALARM 

2 TANK-1 HIGH LEVEL 

3 TANK-2 HIGH LEVEL 

4 TANK-3 HIGH LEVEL 

5 TANK-4 HIGH LEVEL 

6 TANK-5 HIGH LEVEL 

7 TANK-6 HIGH LEVEL 

8 TANK-7 LOW LEVEL 

9 TANK-8 LOW LEVEL 

10 TANK-9 LOW L£VEL 

11 SUMP lOA HIGH LEVEL 

12 SUMP 108 HIGH LEVEL 

13 SYSTEM pH ALARMS 
LIGHT ·oN• WHEN ALARM 

14 CLARIFIER HIGH pH 

15 CLARIFIER LOW ALARM 

16 FINAL EFFLUENT HIGH pH 

17 FINAL EFFLUENT LOW pH 

SEQUENCE OF CONTROL 

The Master Control P·:mel is a Nema 12 enclosure 
housing an Ailen-Brodiey SLC-504 PLC system, 
and colorgraphic PC running lntelluiton F1XDCMAX 
software. The PC, PLC, and 24VDC power supply 
are protected by o Best UPS. Tne enclosure face 
has a window kit to "iew the color display. An 
external Nema 4x keyboard is availiable for all 
operator interaction. All !;~tern 1/0 ls assigned 
to continuous trend logs so the entire plant can 
be viewed over time. A HP laser jet printer prints 
logs and alarms. The full PC capability is remotely 
accessed by using PC Anywhere software. The 
colorgraphic screens will schematically depict the 
plant flow diagram with realtime variables 
superimposed. 

The emergency stop button will stop the entire 
plant operation IF depressed. The alarm horn 
is programmable to cnnuciate user selectable 
alarms. 

.IAU TAG LEGEND 

18 TANK-3 HIGH pH 

19 TANK-3 LOW pH 

20 RUN STATUS II~DICATORS 

LIGHT ON WHEN RUNNING 

21 PUMP P-12 RUN STATUS 

22 PUMP P-13 RUN STATUS 

23 PUMP P-14 RUN STATUS 

24 PUMP P-15 RUN STATUS 

25 FILTER PRESS RUN STATUS 

26 UV UNIT RUN STATUS 

27 SAND FILTER RUN STATUS 

28 AIR COMPRESSOR LOSS OF PRESSURE 

29 CHEMICAL PUMP P18 RUN STATUS 

30 CHEMICAL PUMP P19 RUN STATUS 

31 CHEMICAL PUMP P20 RUN STATUS 

32 CHEMICAL PUMP P21 RUN STA TIJS 

33 CHEMICAL PUMP P22 RUN STATUS 

34 CHEMICAL PUMP P23 RUN STATUS 

__J ~ w <C 

z 1---1--+--+Q~ 
4: 
0... ~ 

m 
__J 1---1--4-+--1 
0 
a::: 
1-
z 
0 
0 



150 ~A 
/480V 

NOTES: 

3PH 60 HZ POWER oNE uNE orAGRAM m ,. c. 3#1'1, 1#1'lG 

rg] 1• C, 3f6, 1#6G 

J.------WHU rn 1-1/~· C, 3#2, 1#2G 

0 ,. c.! 3#6. 1#6G 

~ ~----' • ~ 3• C,:,'4-250MCM, 1f1/0G 

r - J~~OT~::S:D -· --1 @] ~ ~0/2~-12W, -· OOHZ 

c : A ~-.- .. - •• - .. - .• - •. - .• - •. - .• - .. - •. - .. - .. - .. - ~~~~ ~<?__~-~ ~-~~~-~. -~-'==-~.- .. - .. - .. - .. - .. --·- .. -·.-.. - .. -. ·-.. -·.-.. -·. -··-··-.. - .. -·.-. ·-.. - .. -·.-.. -··-· ·-·· --. -·--.. --.-')....., 
1!.::1 v 

) 

CONTINUED FROM 
ABOVE RIGHT 

) , 

,-

480V, 3PH, 3W, 600A BUS 25,000 MIN SYMMETRICAL FAULT CURRENT WITHSTAND RATING 

2 3 4 5 6 7 B 9 

I~ I I~ I 
10 11 12 13 

I I~ 
14 15 

I I~ 

l 
} 

CONTINUED 
BELOW LEFT 

30A 30A 30A 30A 30A 30A 30A 30A 30A 30A 30A 30A 30A 30A 

1 1 1 1 

-·--·------- ---· ·-- --- ·-- ----- ·- ---- -- -·-- -----.-1-----.-------- ·--. -·- -·--. ·----') 
- N r") I") 

DSW-1 DSW-1 DSW-1 DSW-1 DSW-1 DSW-1 DSW-1 DSW-1 

6 (0 Cb Cb Cb Cb Cb d) 
PRE-TREAT PRE-TREAT t.WN MAIN t.WN EFFLUENT EFFLUENT EFFLUOO 

PUMP PUMP INFLUENT INFLUENT INFLUENT PUMP PUMP PUMP 
P-1 P-2 PUMP PUMP PUMP P-6 P-7 P-8 

P-3 P-4 P-5 

~----·-·--------·--··----·-----··----··-··--·-··-----·-··-·---------·-·-----··----------·--··-··--·-··----·--·---·1 

17 18 19 20 21 23 24 

'l I I I I 
r 

30A 30A 30A 30A 30A 70A 50 A 100A 

~ ~ ~ ~ ~ l l r-
~ B-r,:W:!- ':W:1 -':W:1 -B ~=~-1-Bir _B_B_B_B_ -·l ~B-~:2 -~1 ~B-B• 

(0 (0 0 4 e i~--~ ~ 0 
TANK TANK TANK TANK PGCS SPACE : u : u 
T-1 T-2 T-3 T-5 P-3 

MIXER MIXER MIXER MIXER I I 
ME-15 ME-16 ME-20 ME-22 I PANEL I PANEL PANEL 

I LP-1 I LP-2 PP-1 L _____ __j 

BY OTHERS 

- - - ._ I I I I 

~m ~m ~m ~m 

DSW-1 DSW-1 

€1 €1 1/2 1/2 

PROCESS PROCESS PGCS PGCS SPARE SPACE 
SUMP SUMP P-1 P-2 
PUMP PUMP 
P-9 P-10 

.-r-------.-------r-------r-------.-------.-------,-------, 

I 
so· 

I 

t.WN 
BREAKER 

2 
P-1 

3 
P2 

.. .,. 

~ 

5 

P-3 

r::i 
I SPACE I 

SPACE 

SPACE 

7 9 

P-5 P-7 

r::i ~ 
SPACE SPACE 

SPACE SPACE 

SPACE SPACE 

11 17 LP-1 
P-9 ME-15 

LP-2 
12 18 

P-10 ME-16 PP-1 

13 19 SPACE 
PGC~ ,,,.. "'""' 

I~,~ 
Mt..-£U 

SPACE 

20 
PGCS 

PJ 

~ ~ I I I 
16 22 

SPAci:: SPACE 

2.l 
~~L-----L----~~----~------~--~----L------~------~1 

t MOTOR CONTROL CENTER MCC-1 FRONT ELEVATION 

..... 
~ I~ 
<{ ~~~ 
cr. c;o 
<--' VI <{ 

~~ -0 



I II 
o" 

POWER PANEL PP-1 
ol"l 

(/) 0 CD .-----------------------------------------------------------------------------------, - ..,~ 
_J j I 

480V, 3PH 
0 _,.... 
a_ .... 

'~ 
,_ ,_ ,_ 

'~ flo <( NN 

r :o r !0 r -z --.--
~ • NOTES: z <( ~~ 

100A ) 50A ~ 30A ) 20A ) 100A ) 0 
- ..,.., 

_} 
Cl ~ 

,.~ m z -. 

l l T T 1. c, 3/112, 1/112G ---'X 
(/) u... ~< 

; 0 .... 

I I I ~ 1" c, 3/110, 1#10G I ul~ 
I rn 1-1/2" c. 3#2. 1#2G I w ~ ...:~ 

L------·--· --·-··-··-·+----------·- --·-----··--·------__J 
!1) .. 

---·--·----- ··-··-··-··- 0:::: (/) !I)~ 
I (4) 1-1/2" c. 3/18, 1#8G >- -.-

II') co· ...... CD CJI Q_ (/)~ 
I I I I I I Oz -m O:i[§) m m ~ ~ 1. c.o. _J 

Q. Q. Q. Q. 0 
::E-

Q. Q.· Q. Q. Q. :~i1 I (6) 1-1/4" ~ 
I c.o. z .~ 
I 

0 -z u ...... -
I 

@ I 

r--- r·.l--, -- r--- --
LCP I LCP! LCP LCP LCP 

1 I I 2 3 4 
t:r.l ~~ ..____ L._ . ..J - ..____ - c.!:l 

lN ox. lN ox. FILTER LAMELLA AIR ~ 
-!IC z 

! t:r.l(l) 

~ UNIT UNIT PRESS CLARIFIER COMPRESSOR ....::II-
ME-2 ME-28 ME-12 ME-24 ~cs 0 

(FUTURE) 30HP ~ Z;:! (I) 

~PANEL 
.. < ~ 

PP-1 ONE LINE DIAGRAM 
:z:; I... ....... 

O~f!' ~ e>.._u 
~ TYPICAL OF ONE(1) SYSTEM ~».It! -

~o~ffi z 
120-208 VDL.TS _3_. ~..., PANEL BOARD LP-2 TOP 0 

FEED ~·uoo~ (/) 

SOA MAIN BREAKER LOCATIIlN MTG SURFACE Q) :c I-

LOAD DESCRIPTION 
VOLT AMPERE 

T( ~EC MIS I~ BKR BKR II< MIS REC 
VC•L T AMPERE ~~§ ~ 

GA u GC 
T ... , QB GC 

LOAD DESCRIPTION Q)Uu 
iii 

) 
Silo:: 

P-11 860 1 20 2 ME-1 25Q)~~ §__ 
..:cs-o==-= 

P-19 700 3 20 20 4 300 FIT-802 ou~ 

=a~~a z 
P-20 700 20 

0 
5 20 6 500 FIT-803 c..:> 5 v; 

·- ~ ~~ u 
P-22 700 7 20 20 8 500 FIT-801 u ~L..I w 

e:3 ~::::IE a:: 
P-23 700 9 20 20 10 800 MCP a_ 

~ ~~ fd 
ME-11 700 11 20 20 12 700 P-18 ..... 
P-21 700 13 20 20 14 800 MCP ~ 

(f) 
~~ SUMP PUMP 10A 860 15 20 20 16 800 MCP w 

_J oo 

SUMP PUMP 108 860 20 60 AIR DRYER 
::::> Ill 

17 20 18 0 ::E,_ w ....,m 

PH-801 201 19 20 20 I 
(.) 

21 22 (f) 

23 24 0 
0:::: 

2~ 26 <( I!! 0 
27 28 CD ::::!~ 

::~_ 

IDOl 

29 30 
_J 1,. 
w ~Ill 

32 
z 

31 <( 
- ·-~ -- ~ 

I I I 
-·--· -I l~ul 

~~~~ 

33 34 I I lSI 
35 36 1~1 I lcoln 
37 38 

l"'l ~ Ol II') 

) 39 40 
<0 

3: ~ a.. (/) ,. g :::::E N 
41 42 , ..... 

(I) g ~~ TOTAL TOTAL I 0 , 
PHASE TOTAL TOTAL LOAD .=-:ro" 

AMP> 
W N 

KVA < w_ ... I ai , ~IL 



i- TO POWER TRANSFORhAER 

cpt~-~.-=4Jf··-··-··-··-··-··-··~·-··-··-·f~~ 
) : 1 <j>- f2/0 I j 

I I 
cr- r· 

I 
I L 

#2/o----.!> 
I 

I 

I 

0··-· 

tl..l r'\T TO l'fV I 

ELECTRICAL/INST. ROOh-4 

OFFICE 

SCALE 

TRANSFORhAERS 
TD-1 •• TD , 
"" ; ~ •n-... c---. ___f;:i\__ .----. .----. r---:1.....(5) 
~-·-<p-<r-··-··-··-··-··-··-··-··1 ·<;r··t··-··-··-··-··----w---··-··-··-··-··-'··-··j··-··~··-··-··-··-··-··-··-··-··-··-;··-··1··-··-··-··-··-··-··-··-··-··-··~r-~-··! f 
j j j I TYPICAL PR1-9 j I I 

1
: I j I 

I I 

LABORATORY 
1 

MAl~ STO E 
ROO 

r-----------, 
I FUTURE I 
I UQUID I 

! PHASE ! 
l GAC l 
I hAE-33 I 
I I 

L-----------.J 

I 

r-----------, 
I fUTURE I 
l LIQUID 

f P~E Jl 

L--~=~-~~--

MECHANICAL 
EQUIPMENT 

ROOM 

VAPOR 
GAC 

ME-26 

I 
I 
! 

.J 

~ 
Z 1--t-t--tc--i I 
<( 
_J >-
a.. Hl-+-+m-1 



.cQNQJ ....wtftE_S.Cl:IEQULE 

--

~EET: :>Q ·-
:27 

c· 

... .._..... 

CON QUIT# 

0 MC B 

0 LP -2 

0 LP -2 

(~) LP -2 

(~) MC B 

(~) LP -2 

(~) LP -2 

(~) MC c 

(~) MC c 

@) pp -1 XFORM 

@) MC B 

@) pp -1 

@) MC B 

@) pp -1 

@) MC B 

@) pp -1 

@) MC B 

@) pp -1 

@) MC 8 

@) MC C-1 

@) MC C-1 

@) MC C--1 

@ MC C-1 

@ MC C-1 

@) MC C-1 

@) MC c 

@) MC c 

@) MC c 

@I MC 8 

@) MC B 

@) MC B 

@) MC c 

@) M C8 

(8) M CB 

@) MC c 

@) M cc 

@) M cc 

@) MC c 

@) M cc 

@) MC B 

e) MC B 

JOB#: P692 

SIGNAL FOR P-19, 20, 22, 23 

POWER FOR P-19, 20, 22, 23 

POWER SUMP P-11 

POWER FOR ME -11 

SIGNAL FOR ME-11 

MCB 

ME-1 

LP-2 

PP-1 

PGCS PUMPS 1 & 2 

PGCS PUMPS 

LCP ME-2 

LCP ME-2 

ME-12 LCP 

ME-12 LCP 

ME-4, 5, 6 LCP 

ME-4, 5, 6 LCP 

ME-24 LCP 

ME-24 PS-701 

P-1, P-2 

P-3, 4, & 5 

P-6, 7, & 8 

P-9 & 10 

ME-22 & LE-5 

ME-21 

FUTURE T-10 

CHEM. SECONDARY CONTAINMENT 

FUTURE BLD. ADD. 

FUTURE BLD. ADD. 

CLARIFIER ME-6 & ME-1 0 

PH & LEVEL PROBE 

FUTURE T-3 

T-2 LE-2 

PP-1 & LP-2 

PP-1 ~ LP-2 

MCB 

MCB 

MC8 

MCB 

FLOOR SUMPS 

PP-1 & LP-2 

(4) #18/2 SHLD CABLE 

(6) #12 & (1) #12G 

(2) #12 & (1) #12G 

(2) #12 & (1) #12G ---- COMBINE #18 

(1) 18/2 SHLD CABLE 

(2) #12 & (1) #12G & (6) #14 

(6) #14; (2) #14 MC8; (2) #12 & (1) #12G 

(3) #10 & (1) #10G 

(3) #2 & (1) #2G 

(6) #10; (1) #10G; & (4) #14 MC8 

(4) 18/2 SHIELD 

(3) #8 & (1) # 8G 

(4) 18/2 SHLD CABLE 

(3) #10; (1) #10G; & (8) #14MCB 

(2) 18/2 SHIELDED CABLE 

(3) #12 & (1) #12G 

(20) #14 & (1) #14G 

(3) #10 & (1) #10G 

(2) #14 COMBINE W/CONDUIT #18 

(9) #12; (1) #12G; (17) #14 MCB; & (9) #14 

(12) #12; (1) #12G; (12) #14 MCB; & (12) #14 

(12) #12; (1) #12G; (12) #14 MCB; & (12) #14 

(6) #12; (1) #12G; (14) #14 MCB; & (6) #14 

(3) #12; (1) #12G; (6) #14 MCB; & (3) #14 

(3) #12; (1) #12G; (5) #14 MCB; & {3) #14 

X 

X 

X 

X 

(7) 18/2 SHIELDEQ 

(2) 18/2 SHIELDED 

X 

(1) 18/2 SHIELDEQ 

X 

X 

X 

X 

X 

X 

(4) #14 

X 

ELECTRICAL & INSTRUMENTATION DRAlfiNGS 
--

ENG: TOW 
DRW: ,JMS 
REL: "12 Zo5 Z9 

~ ~:ONDUIT & WIRE SHEDULE 

:J~~ " ··~ 
Made esp_ecially_ for: 

AMERICAN CHEMICAL SERVICE NPL SITE 
PERIMETER GROONDWAlER COOTAINMENT & TRL\TMENT SYSTEM 

Ec: PRECISION IENGR: WATSON I CONlR: BOWEN 

PRECISION, 
CONTROL SYSTEMS OF INDIAI\IAPOLIS 
7141 W. MORRIS ST. TEL 317) 241-3000 
INOPLS, IN 46241 FAX. b11) 247-6837 

--



r··-··-··-··-··-··1 ~ 
OFF MS1 HAND,:_, AUTO I OL 

~--~~--~-uw'.----;------------~~--; M r-~~~~~ mo ! ~ 

.---, 
- - OXO A I PLC I B 

'----;----1-.... •• ----+--•....___,lr-11 t--il~ ......... 

H ~­

A~ 

oox I I 

- C .__""'Z_AT MCP . .--~-·----xoo 
-... ---'-.. ~---- TO PLC 
oox IN MCP 

E 
C'-------~._--

L .. _______ ··-··-·· e MOTOR CONTROL SCHEMATIC 
21A 

M 
r-11 I . : TO PLC 
'-------IN MPC 

);2" ANCHOR BOLT ----<1-++1+-ii~fidr+~H+--1·--- ~E:,T~ 6" x 1/2" 

PLAN 

NAMEPLATE-----------...... 
"---~~-

c:::J 

CONTROL STATI:DN-----~~~~~:HrW 
6" ALUMINUM CHANNEL I Jtt-t--+---- RIGID CONDUIT 

CAST JUNCTION 
BOX OR LB TEE ~1-i----+----- FIELD DISC. SWITCH 

DSW-1 W/MOUNTING LUGS------..... 

TO EQUIPMENT ~ ~~ 3' 0" 

WELD ALL SIDES ~ -~ I r- GROUT 3/4" 

CONCRETE FLOOR -'\ ":¥-1 ~l 
PVC-COATED .. ·. ~ .. . I ''· I . • • . 
CONDUIT AT .. ·. ~ . ·..-tv- , · . .· · . 
SLAB PENETRATIO~ .·· --- . . . . I· ~. 

ELEVATION 

) 
PEDESTAL MOUNTED CONTROL STATION 

I 

~PEDESTAL MOUNTED CONTROL STATION 
~FOR ALL FVNR STARTERS IN MCC 

i 

N.Q.IE.;_ 

An individual 2-pole Hand/Off/~.uto 
switch is field located at each motor. 
The H/0/A switch indicates its position 
to the PLC. The other set of contacts 
are hardwired to their respective motor 
starter. 

'l" * (120AC) (NEUT) 
: FS=5A 1101 SLOT 110 1102 

~ TB1 \ __ * T ,---v-T c:L· u--1 •? T 
3230 L r.--- FS 1 ... ,..... ...... 

TO MCC PUMP P-1 5---------- --,81 - r--t----'"" 
STARTER AUX. CONTACTS ~-------~2~Ll--~82 J 3231 IN1o -

A 3232 1 r-- I 3232 I , ~ TO MCC PUMP P-1 { __________ ... _ ... 83 1--------i 
I . ' L__ OUT 2 HOA SWITCH (A, B) _!l ______ 3,l~-~-- 84 3233 1 'r-----1 .-----

~ 
C 3234 I -:---- I 3234 I ' 

TO PUMP P-1 FIELD ]l======~~=~=: ii:: I 3235 IN
11 

HOA SWITCH (C, D, E) .J------~~6-~-- 87 u ~k-- IN12 
3237 L !1-- A 

TO MCC PUMP P-2 5---------- -· 188 -
STARTER AUX. CONTACTS ~-------~!8-l-- +ag I 3238 IN13 

A 3239 I - I 3231 I , L__l-----1 
TO MCC PUMP P-2 5 ----------~- .. 90 , 1-------i .-----

HOA SWITCH (A, B) ~.!1------~iO-~-- 91 I 3240 I_, 1---- OUT 3 

~ 
C 3241 I - I 3241 I ' 1-----1 

TO PUMP P-2 FIELD ]l======~;:2=~== .:~ I 3242 I IN
14 

HOA SWITCH (C, D, E) _j: ______ ~i3_~--
94 
u L.!_ IN15 

I -
I 
I 

3244 : - Fs* 

PLC CARD 
SLOT #10 

TO MCC PUMP P-28 S-------;~5-r--~ J 
3
';;; 

STARTER AUX. CONTACTS ~----------r-- 96 r---==-=--~ INO 
A 3246 L --- I 3246 I l...__l-------1 

TO MCC PUMP P-28 S----------1 _..., 97 , t-----; .---
HOA SWITCH (A, B) ~ _!l ______ ~i1-L--98 I 3247 I , 1---- OUT 4 

~ 
c 3248 I --- I 3246 I I 1-------1 

TO PUMP P-28 FIELD ]l======~;:9=t== ;~ I 3249 I IN
1 

HOA SWITCH (C, D, E) E 3250 1 -u I I 
-------~2~,-r-- ""~ A~ IN2 

TO MCC PUMP P-9 5----------r--- ~02 

STARTER AUX. CONTACTS ~-------~~2_~--103 I 3252 IN3 
A 3253 I - I 3253 I 1 L__l-------1 

TO MCC PUMP P-9 S----------r--104 1------1.---

HOA SWITCH (A, B) ~_!l ______ 3,l~4_L __ 
105 

I 3254 I /----- OUT 5 

~
..f ______ 3,l~_L __ 106 I 3255 I IN4 1-------1 

TO PUMP P-9 FIELD ...P------~~6-L-- "107 I 3256 I 
HOA SWITCH {C, D, E) E 3257 I -u l I INS 

-------;~-r--~ FS~ 
TO MCC PUMP P-10 5----------r--- 109 

STARTER AUX. CONTACTS ~ -------~~9-~--~W J 3-;;- IN6 
A 3260 I r-:-:- I 32110 I L._t-----1 

TO MCC PUMP P-10 S----------r-- :111 1-----t .---

HOA SWITCH (A, B) ~.!l------~2.!L~-- 112 
1 

3281 I 1-----t I-- OUT 6 

~
..f------~~2-L __ 113 I 32112 I ' IN7 1------1 

TO PUMP P-10 FIELD ...P------~~-l--1'14 I 32113 I 
HOA SWITCH (C, D. E) E 3264 I -~ I L I IN8 

----------~--~~ Fs~l 

TO MCC TANK T-1 MIXER S-------~~-~--116 ~ :F-~---~-f 
STARTER AUX. CONTACTS ~-------~~6-~--m l 3288 !N11 

A 3267 L ~ I 32117 l l...__l-----1 
TO MCC TANK T-1 MIXER S----------1 -- 118 1------1' 

HOA SWITCH (A, B) ~ .!l------~~8-L __ .119 I 321111 l I-- OUT 7 

~
..f------~~9-l--120 I 321111 IN12 t::=:::::j 

TO TANK T-1 MIXER _p ______ ~z.o_L--~ I 327o PLC CARD 
HOA SWITCH (C, D, E) F" 3271 I ~ I L •••• 3 SLOT #2 -=----------:--!~ ~ RACK-2 

: PLC CARD l SLOT #11 

FIELD WIRING MASTER CONTROL PANEL 



) 

) 

) 

,.. 
I 
I 

FS=5A (120AC) 
\ 1101 

I 
I 

--- I 

\ T SLOT /111 
T81 ...... * .,.---t---1 

TO MCC TANK T-2 MIXER s-------;;~-~­
STARTER AUX. CONTACTS ~----------l--

A 3274 I 
TO MCC TANK T-2 MIXER s----------1--

HOA SWITCH (A, B) ~.!3------~z_s_~-

TO TANK T-2 MIXER FIELD ~- ~======~~=~= 
HOA SWITCH {C, D, E) E 3278 1 

----------r-
1 
I 
I 
I 
I 
I 

TO MCC TANK T-3 MIXER S-_-_-_-_-_-_-_3~.l28z._09_-~l--­STARTER AUX. CONTACTS ~ 
A 3281 I 

TO MCC TANK T-3 MIXER S----------1--
HOA SWITCH {A, B) ~j3 ______ ;g~2-~-

~ 
C 3283 I 

TO TANK T-3 MIXER FIELD j,======~~4=~= 
HOA SWITCH {C, D, E) E 3285 1 

----------r-
3286 L 

TO MCC TANK T-5 MIXER 5---------- -
STARTER AUX. CONTACTS ~-------;g~_L_ 

A 3288 I 
TO MCC TANK T-5 MIXER 5----------l--

HOA SWITCH {A, B) ~j3 ______ ;g~-~-

TO TANK T-5 MIXER FIELD ~~======~2~
0

L~= 
HOA SWITCH {C, D, E) E 3292 1 

----------r-
1 
I 
I 
I 
I 

,-----
-123 
r---

-124 
1--

-125 
1--

- 12S 
r---

-127 
r---

-128 
f---

- 129 
L---

...---
-130 
1--

- 131 
f---

-132 
1--

-133 
1--

-134 
r--

-135 
I--

- 13S 
I--

-137 
r--

-138 
I--

- 139 
I--

- 140 
r--

- 141 
I--

- 142 
f--

- 143 
'----

-
-144 

TO PUMP P-4 
VFD 

@-------;g~5-~-
~---------~~-~­

®-------~~-~­
~--------~1~-~-

®--------l29.!La..._ 

-
145 -

-14S -
147 -

TO PUMP P-5 
VFD 

~--------~~®-~-
-148 -

149 -
1 

( 
~------~~L~-

0--------~~~-L-
r-.... .... n .. ! 

-
-150 -

151 ,____ 
-152 
-

·- 153 
1--

-154 

r.;o 1 

T;; 
IN14 

I 3274 I ' 
I 

I ( 

3275 I l 

! ! ' 32i6 IN15 
I 3277 

J PLC CARD 
SLOT /111 

SLOT /112 

'---- INO 

rs* 1 
T;; 

IN1 
I 3281 I ' 
I 3282 I l 

I I 3283 IN2 
I 

3284 I u rskt- IN3 

T;;;' 
IN4 

I 3288 I 

I 3289 I : 
I I 3290 INS 
I 

329Ll_ u INS 

.ll. 
T 3296 

-1 3298 

IN7 

I 
_j 

IN8 

I 3JOO 
IN9 

3301 I , 
3302 I 
rs"'~' 1 ' 

T;;; 
IN10 < 

~------"'-='~"'-L-

~--------~~~-L­
(M}-------~Q.5_t_ 

) e-=---------3~Q!i-r--f1551: 3306 I IN11 I 
- (o)------ __.l3Q]_ r- -fi561-l . . 

~ 

\__ cv--=---------~~t--!ill]t---33=08;;__---~w 
i 
I 
I 
I 
I 
I 

..t. 
FIELD WIRING MASTER 

PLC CARD 
SLOT /112 

CONTROL PANEL 

{NEUT) 
1102 

RACK 2 
SLOT /13 

~ I OUT 0 I 

OUT 1 

OUT 2 

OUT 3 

~ 
PLC CARD 
SLOT #3 
RACK-2 

I 

~PUMP 

TO PUMP P-S 
VFD 

TO PUMP P-7 
VFD 

TO PUMP P-8 
VFD 

TO PUMP P-3 
VFD 

TO PUMP P-4 
VFD 

& M XER WIRING CON'T 

,- {120AC) (NEUT) 
I 1101 1102 
I 

i T~ I 
: 181~1 ·~ 

~ ®-------~~-~- ·~ I r.\_ 3- - I I OUT 4 
I ~---------~~-r-
\ ~~ 3~09 I '-.:;../ ---------r-

~---------~~-L­
@-------~~Ll_ 

~---------~gJL_ 
0-------JJll..~­

~---------~~~-
I 
I 
I 
I 
I 
I 
I 
I 

®-------~l5_L_ 

0---------~~JL-
0-------~!?_L_ 

~---------~~~­
®-------~19_~-

~--------~~~~­
®-------:u2L~­

~--------~~~-~-
1 

®-------~~3-~-
0--------~~~-~-

0-------~~5-~-
~--------~1~-~­

®-------3~~-L-
~--------~1~-~-

®------__.l32.!Ll--

~--------~~~~-
I 

®-------~31L~-
0--------~1~-L-

0-------~~3-L_ 

3312 

3314 

3320 

3322 

3328 

3330 

~--------~~~JL­
®-------~~5-~-

~---------31~~- 187 I JJJ6 

®------__.lJ.lJ_~_ 188 

IN13 

IN14 

IN15 

PLC CARD 
SLOT /112 

INO 

IN1 

IN2 

IN4 

INS 

INS 

IN7 

IN8 

OUT 5 

OUTS 

PLC CARD 
SLOT /13 
RACK-2 

SLOT /14 
RACK-2 

OUT 0 

~---------31~-!-- 1Dn 
3338 INQ \....'-" ; ~ ~ I I 

~ ®-------~~-l-~1 I~ 
0 3340 I H 3340 : I I • OUT i I 

------------:--~ 
I 
I 
i 
I 
I 
I 
I 
I 
...L.-~ 

PLC CARD 
SLOT #13 

FIELD WIRING MASTER CONTROL PANEL 

PLC CARD 
SLOT /14 
RACK-2 

t­
z 
0 I-+-+!=~ 
u 
0 

(/') 

2>­..,m 
z 1--+-+--1---1 

~ 
;: 



) TO PUMP P-3 VFD 
4-20mA INPUT 

TO PUMP P-4 VFD 
4-20mA INPUT 

TO PUMP P-5 VFD 
4-20mA INPUT 

TO PUMP P-6 VFD 
4-20mA INPUT 

TO PUMP P-7 VFD 
4-20m A INPUT 

TO PUMP P-8 VFD 
4-20mA INPUT 

) 

) 

,.. 
I 
I 
I 
I 

TB2 I 

~ (0-L, 5121 I 5121 
]+ OUT 

,----r-
®---j¥---~'1 (f{-.2121J __ 5122 - 0 

'-..-sHLD ' S I '----L-

5--. ®-~-----, ,...~~-L- 5123 
]+ OUT ((9---lY----'=j, / 5124 I 5124 (K-----t-- - 1 

'---- ' S I 

~ 0-L, SHLD 
'----t--

5125 I 5125 
]+OUT 

,----t--

®---j¥---~'1 {1:{- ..§12~ -{-- 5126 - 2 

'---- ' S I 

~ ®-IL, SHlD 
'----r-
,...~~.LL- 5127 

]+ OUT ®---jY---~'=J. / 5128 I 5128 (K-----1-- - 3 

'-..-sHLD ' S I '----1--
I 
I PLC CARD 
I SLOT /16 
I 1746-N041 
I 
I 
I 

~ ®-IL, 
5129 I 5129 ,.----1--

]+OUT ®---lY---~'=J. / 5130 I 5130 (f*-----1-- - 0 
'-.,-=- ' S I I• ~ ®-IL, SHlD 

'----t--
5131 I 5131 

]+OUT 
,----t--

®---jY---~'=J. @:{-.2131-{-- 5132 - 1 

'""..-sHLD ' '--li-1--
I PLC CARD 
I 
I SLOT 117 
I 
I * ~ . 0-------~,p-~- * FS2=1.0A 

24VDC TO 
PUMP P-3 VFD ~---------~~lr-

24VDC TO ~ 0-------~~-~- 41 01 (24VDC) 

PUMP P-4 VFD ~---------~~~- 4102(-) 
. I 

24VDC TO ~ • 0-------~F-~-
PUMP P-5 VFD ~---------~~-~-

I 

24VDC TO ~ 0-------~~-L-
PUMP P-6 VFD ~---------~~~-

24VDC TO S ~------~~-L-
PUMP P-7 VFD ~ 5143 I ( -----------ii-

24VDC TO ~ ~------~~-~-
OllliO 0 0 VFD ( ®- _________ 51~-~-
I VIYII I - U 

..t. 
FIELD WIRING MASTER CONTROL PANEL 

....,:~ 
VI. 

"' VliO 
o:• 
a:: 
Oz 
~-



\ 
J 

) 
FROM 

K1, K2u 

2FU 

H1 H2 

X2 

. - - ( (i;\_ __ ---------0------------
4-l.OmA < "-./ rC1 

REMOTE ( ®---------------¢ .... 
11
-------------, {C1) 

~SHLO • (V1) 

----1-a ( 13) 

----1-a· ( 12) 

-.......,,.,.---+-1--------=:::::t-. (11) 

.tiQIE.;_ CONTACT MUST BE OPEN 
DURING POWER-UP OR 

"ER6" TRIP WILL OCCURE. ---

X2 

3 

'----+--+---4(EHI1 

•(FMA) 

• (FMP) 

j......l..!""----Pr----1-a (FWD) 

• (REV) 

• (HLD) 

L--.-4-a.( CM 

• {X1) 

• (X2) 

• (X3) 

j......l..!""------f-JI----1-a (X4) 

l 

• {X5) 

• (BX) 

eRST 

L--.--k-{CM 
/ 

/ 
/ /-­,_ .e (THR) 

.:1?-
I 

I 

' ' ' ' ' ' ' ' ' 

• (R) 
(L1) 

• (S) 
(L2) 

• (T) 
(L3) 

:--------------~ 
I .JI(\ 1 r---------- ~ 
I OL 1 
~J 

(U) ...r-----.Jo..!.L, 

(P1) • 

(P+) • 

(DB) • 

(DB) • 

FIELD MOUNT R4, R5 
IN VFD PANEL 

R-4 

(Y1) • ~---------J--~0---L:------~ RUN STATUS 
L ---~s------ N 

fACTORY NOT£; (Y2) • ----------, I ....f."\ 
REMO~ .FR: "nlD-CM" I t-·--------------~ 
SET FUNCnON CODES: (Y3) • 50mA max. I r...J ___ , ~ 
oo - 201 - , EAcH 1

1 
, C> ...r::r------ o IN MANUAL 

32 • 0010 (Y4) • 
REMO~ UPPER ac LOWER L---l- L.:.rl ------ P CONTROL 
SNAP OFF \£NnLAnON (Y5) • L..R_:_-

5
--

co-.os. (CME) ------------------------------@ 

1/2. ANCHOR BOLT -----+·I~HU+f;.---- ~~T~ 6" X 1/2" 

PLAN 

NAMEPLATE ----------""'" 

I I 
I I 
I I 
I I 
I I 

', ,---1 
~--------------------------~~-~ 

-1 : (28) ~ 
1 1 5 
I I 
I I 

, .. ..,, I I ,.,.,.., 

r
-----------.l.!.l'.!.J.'I+I-}-oa-111• X 1\.JV! II) 

I I 6 I I 
I X =CLOSED (MC) I I 
L----------~ I 

I 

I I 
REMOTE ~----------------_j : 

S/S ~-------------------j 

I I ) ·-· RUN ·-· '-J 

"GF" RELAYS TO HAVE 
GOLD FLASHED CONTACTS 

AUTO 

(1)~(2) 
L___j 

FAN 
(1) @ (2) 

I RUN 
.. '- / .. 

l
-~~-.--~l~o~'~H~I~~~l~bJ~-----------------------~--~~ 

(8) 0 J.f I (5) 

• (1) QV (2) 

/ ' 
STOP 

(5) 'r-;::·-:' (6) 

/I..::.J, 

I 
I 

I 

1 

'---l'" ~~~--+----FIELD DISC. SWITCH 
DSW-1 

5• ALUMINUM CHANNEL -----i 

CAST JUNCTION 
BOX OR LB TEE 1~--+----- RIGID CONDUIT 
W /MOUNTING LUGS ------... 

I 
3' o" 

1/,.--- GROUT 3/4" 

CONCRETE FLOOR ------.. Ll 
PVC-COATED 
CONDUIT AT 
SLAB PENETRATION' 

·-·· .. · .. , F .. · ... · .· : t.,/ . ~ .. · .. 
~-·-.---· ... . . . . . . . 

ELEVATION 

PEDESTAL MOUNTED DISCONNECT SWITCH 
LOCATED AT RESPECTIVE PUMP 

..:-:-+-,..... 
W '-1 N 

~N~ 
Ul 0 



) PLAN NOTES: 

0 SEE SHEET 27 FOR TAG DESCRIPTIONS OF ALL LIGHTS. 

) 

PANEL LIGHT WIRING 
TYPICAL OF ONE(1) SYSTEM 

r----L_1_~ 
/\...../, •••-----. 

u' - / 

:=t / ' 
L1' / 

/ ' u' / 

/ ' 
L1' / 

/ ' 
u' / 

/ ' u' / 

/ ' u' / 

/ ' 
--~ 

/ ' . 

~~ 
/ ' 

L1' / 

/ ' 
L1' / 

/ ' 
L1' / 

/ ' 
L1' / 

/ ' 
L1' / 

/ ' 
L1' / 

/ ' 
/ 

L 

I 

I 

I 

I 

,.. 
7101 I 

7102 ! 
I 

I 
I 

7103 ! 
I 
I 

7104 ~ 
I 
I 
I 

7105 I 
I 
I 
I 

7106 I 

I 
I 

7107 : 

7108 i 

7109 

7110 I 
I 
I 

7111 : 
I 
I 
I 

1112 I 
I 
I 
I 

7113 I 

; 
I 

7114 ! 
I 
I 

7115 ~ 

7116 
I 

~:s101 OUT 0 PLC CARD SLOT /17 
23 RACK-2 

1746-0W16 

i237 
"lf02 OUT i 

7103 OUT 2 238r 
L......--....1 

239 
.,104 OUT 3 

240 
7105 OUT 4 

241 
7106 OUT 5 

§---~ OUT 6 

243 
7108 OUT 7 

~~ OUT 8 

~m.L OUT 9 

8-1!1L OUT 10 

247 
7112 OUT 11 

248 
"7113 OUT 12 

249 
::0114 OUT 13 

250 
7115 OUT 14 

251 
7116 OUT 15 

~ 
L1' 7117 ii 17117 OUT 8 252 

~~---_ ___,_ . ...:..t----"L _ ____:..7..:..:;11s~--~~ ,,., ou~ 9 1_ 

I ~v-

PLC CARD SLOT #1 
RACK-2 

1746-0W16 

CONTROL PANEL 
DOOR WIRING 

7119 

MASTER 
CONTROL PANEL 

(120AC) 
1101 

I 

(NEUT) 
1102 

I 
I 

C) Ul 

z ~~ 
0::: j......l.-+--1-1 

3: 
1-
:r: 
'-' 
::J 



BILL OF MATERIALS 

DEVICE 

)
H-1 
HH-1 

LSH-1 
LSL-1 
LE/LIT -2 
V1 
PH-3 
V2 
LE/LIT-3 
PRV-1 
LSHH-4 
LSH-4 
LSL-4 
LAH-5 
LAH-5 
LSH-6 
LSL-7 
LSL-8 
LSL-9 
LSH-10A,B 
cs-x 
PS-701 
R1,R2 
X1,X2,X3,X4 
MS-1,2,3 
'j-1,2,3 
15-1 
CB-3 
PHC-1 

QTY. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 

22 
1 
2 
4 
3 
3 
1 
1 
1 

HS-1,2,3,4 4 
R3 1 
L1,2 2 
FS-X 50 
TB1 260 
TB2 100 
LCP-3 1 
FE/FIT-801,2,3 3 
PH-801 1 
ENC-1 

) , 

PART ;; 
L4-SS- TOP 
L4-SS 
L4-SS 
L4-SS 
341GD1S2B12R313 

3081-01-07 

341GD1S2B12R313 
62VA 
L4-SS 
L4-SS 
L4-SS 
Z-TRON 
Z-TRON 
L4-SS 
L4-SS 
L4-SS 
L4-SS 
LV652 
CR1 04 Series 
DA-31-153-7 
RH1B-UAC-120 
9070-KF75D1 
509-BOB 
FAL36007-12M 
1494V-DR633 

3081-01-07 
800H-JR2B 
RH1B-UAC-120 
800H-PRT16R 
1492-H7 
1492-UM2 
1492-UMG4 
4550422408 
10D1472AM12PT29KD3 
3081-01-07 
12FS-726024DD 

nr""r"",....nln"'T"I-Io.l 
UI:.;:)\A,ir- i iUPt 

WE Anderson Level Switch 
WE Anderson Level Switch 
WE Anderson Level Switch 
WE Anderson Level Switch 
Moore Pressure Transmitter 
Apollo Stainless Ball Valve 
Rosemount Ph Transmitter, 2-wire with infrared remote 
Apollo Stainless Ball Valve 
Moore Pressure Transmitter 
Flow Control Regulator 
WE Anderson Level Switch 
WE Anderson Level Switch 
WE Anderson Level Switch 
Drexelbrook, Rf level probe 
Drexelbrook, Rf level probe 
WE Anderson Level 
WE Anderson Level 
WE Anderson Level 
WE Anderson Level 
Float Ball Switch 
GE DPDT H/0/A Switch, NEMA 4X 
Mercoid Pressure Switch 
Relay, 120V SPOT, IDEC 
Transformer, Square-D 
Starter, Nema 1, AB 
Cuircuit Breaker, Square D 
Fused Disconnect Switch, AB 
IP Circuit Breaker, AB 
Transmitter, pH, Rosemount 
Switch, 3-pos., NEMA 4X, AB 
Relay, 120V, 1 OA, I DEC 
Pilot Light, Push-to test, 120V, AB 
Fused Switch, AB 
Terminal block, AB 
Geounded Terminal Block, AB 
Enclosure, Stainless Steel 4X 
Magnet flow meter, F&P 
Transmitter, pH, Rosemount 
Enclosure, NEMA 12 

BILL OF MATERIALS CONTINUED 

r'\L\IIf'r- nTV 
VL...Yi\.IL, ~ 

UPS 1 
PC 1 
PLC System 
-RACK 1 1 
-RACK 2 i 
-PS1 1 
-PS2 1 
-CPU 1 
-AI 3 
-AO 4 
-DI 7 
-DO 4 

PS3 1 
GFCI 1 
Printer 1 
AH-1 1 
PB-1 1 
PB-2 1 
MCC 1 
TR-2 1 
LP-2 1 
PP-1 1 
DSW-1 18 
R4,5 12 
L3 31 

PART# 
ME Series 

1746-A13 
1746-A7 
1746-P4 
1746-P2 
SLC/504 
1746-N14 
1746-N014 
1746-1A16 
1746-0W16/1746-0X8 
SLS-12-051 

HP682C 

8000 Line 
9T23B3871 
AQ (101) 
AD (101) 

RH1 B-UAC-24DC 
800E-DL5RX10 

Uninterruptable powe,· suppy, Best 
133 MHz Pentium w/14" SVGA 

13 Slot Rack, AB 
7 Siot Rack, AS 
Power Supply, ABV 
Power Supply, AB 
SLC/504 CPU 
4-Current Input 
4-Current Output 
16-120V Inputs 
16/8 120V Outputs 
Sola 24VDC Power Supply 
Ground Fault Recepticle 
HP 682C Laserjet Pr;nter with Floor Stand 
Alarm Bell, Federal Signal 
Push Button, Flush Head 
Push Button, Emergency Stop Mushroom head 
Motor Control, GE 8000 Series 
Transformer, GE 
Power Panel 120/240, 50A, GE 
Power Dist. Panel, 100A, 480V, GE 
Field Disconnect Swit::h, 30A, NEMA 4X, GE 
Relay, SPOT, 24VDC, 1 OA, I DEC 
Pilot light, push to test, IEC, AB 

(/) ~ 

-' 1--+-+-+111---l <( 

0::: 
w 
I­
<( 

~ 



~ .sum 1LQ FIELD PEY!CE CONNECTION SOF]NARF ADDRESS or--
0, 

BA~~~ .sum 1LQ EIEL.P PE~~E ~Q~~E~]Q~ SQETWABE APPBESS 1 10 0 CLARIFIER ME-18 RUN STATUS (/) ooo ,co 
1 1 - 5/04 CPU 1746-1A16 1 CLARIFIER ME-18 HOA SWITCH (HAND) ::J I I 

II .I 0 ~r--

2 0 TANK 2 LEVEL LE/LIT-2 2 CLARIFIER ME-18 HOA SWITCH (AUTO) a... or.,.. 
1 NN 

<( 
1"'1'AC: .. 11 A 1 TAI.JI<'_"t 11:"\&1 11:"/IIT_"t 3 CLARIFIER ME-19 RUN STATUS --:7 ~r:::r:::-1/"'Tv-.,i,. '"""'" w ~~ "'-;... "-~I'-'; v 

lr-11 I 

CLARIFIER ME-19 HOA SWITCH (HAND) 
L.._ ...... ~~ 

2 TANK-3 pH PH-3 4 - , , 
0 0 ............... 

3 CLARIFIER ~H PHC-1 
'I 

5 CLARIFIER ME-19 HOA SWITCH (AUTO) ~ .Jx 
3 0 FINAL EFFLUENT FLOW FE/FIT -801 I 6 SAND FILTER RUN STATUS (f) ...._ ~< 

0 LL. 

1746-N14 1 FINAL EFFLUENT pH PH-80i ... POWER F~LURE ALAR~ RELAY I 

I u(/) 
2 PGCS WELL LEVEL L T -1 8 HORN SILENCE PUSH BUTION loll~ .....:~ 

3 UV UNIT FLOW SIGNAL 9 EMER STOP PUSH BUTION 
~ j::::: (/) .... 

I' 'I ~ 
N 

P-1 RUN STATUS 
(/) Ill CD 

1 4 0 CHEM PUMP P-19 10 >- o;::or 
11 P-1 HOA SWITCH {HAND) 

Q_ (/) 0:: 
1746-N041 1 CHEM PUMP P-20 Oz 

P-1 HOA SWITCH (AUTO) 
_J :2-

2 CHEM PUMP P-22 12 0 
~1 IL 3 CHEM PUMP P-23 

:I 
13 P-2 RUN STATUS ~ 

1 5 0 CHEM PUMP P-21 14 P-2 HOA SWITCH (HAND) 
z .:s 0 ~z 

1746-N041 1 CHEM PUMP P-18 15 P-2 HOA SWITCH (AUTO) u ...... -
I' 'I ® 2 CLARIFIER POLYMER PUMP I 1 11 0 P-28 RUN STATUS I 

I 3 SPARE II 1746-1A16 1 P-28 HOA SWITCH (HAND) 

1 6 0 P3 VFD SPEED I 2 P-28 HOA SWITCH {AUTO) 
1746-N041 1 P4 VFD SPEED 3 P-9 RUN STATUS 

P-9 HOA SWITCH (HAND) 
~ ~~ 2 P5 VFD SPEED 4 c.,:, 

3 P6 VFD SPEED 5 P-9 HOA SWITCH (AUTO) ~ 
-~ z 

I I 
OOtn 

~ 1 7 0 P7 VFD SPEED 6 P-10 RUN STATUS ~~---

~=~-.as 0 
1746-N041 1 P8 VFD SPEED 7 P-10 HOA SWITCH {HAND) ~ Z;:!!! CD 

2 SPARE 8 P-10 HOA SWITCH (AUTO) 
.. < ~ z .... -LI.J 
O~j:!: ~ 3 SPARE 9 UV UNIT RUN STATUS c::::::>.._u 

I, 1 8 0 TANK #1 LEVEL SWITCH LAH-1 ,I . 10 SPARE ~ >!>Jd f-

1746-1A16 1 TANK #1 LEVEL SWITCH LSHH-1 11 TANK TI MIXER RUN STATUS ~o~ffi z 
~·uoo~ 

0 
2 TANK #1 LEVEL SWITCH LSH-1 12 TANK T1 MIXER HOA SWITCH {HAND} 9.=a;! ~ 3 TANK #1 LEVEL SWITCH LSL-1 1.3 TANK T1 MIXER HOA SWITCH (AUTO) ~(/)u~ 

<( 

~ 
4 TANK #4 LEVEL SWITCH LSHH-4 14 TANK T2 MIXER RUN STATUS Q)Sio::: 3 

I ' 
5 TANK #4 LEVEL SWITCH LSH-4 I' 

15 TANK T2 MIXER HOA SWITCH (HAND} :I =sQ.)~~ ~ 
6 TANK #4 LEVEL SWITCH LSL-4 I 1 12 0 TANK T2 MIXER HOA SWITCH (AUTO) .o:cs"U=:I: 

OU§i! 
7 TANK #5 LEVEL SWITCH LAH-5 1746-1A16 1 TANK T3 MIXER RUN STATUS =i!~~i3 z 

0 
8 SPARE 2 TANK TJ MIXER HOA SWITCH (HAND) u 5 Vi 
9 TANK #5 LEVEL SWITCH LSL-5 3 TANK T3 MIXER HOA SWITCH (AUTO) ~ ~~ u 

u c::t::....., w 
10 TANK #6 LEVEL SWITCH LSH-6 4 TANK T5 MIXER RUN STATUS 0::: Ej ~::::IE a... 
11 TANK #7 LEVEL SWITCH LSL-7 5 TANK T5 MIXER HOA SWITCH (HAND) ~ ~H~~ ~ 
12 TANK #8 LEVEL SWITCH LSL-8 6 TANK T5 MIXER HOA SWITCH (AUTO) 
13 TANK #9 LEVEL SWITCH LSL-9 7 P-4 VFD FAULT 
14 FLOOR SUMP S~TCH LSH-10A B P-4 VFD RUN STATUS I!! 

~ 

15 FLOOR SUMP S~TCH LSH 10B 9 P-4 •MANUAL" STATUS 
0 

I' 'I I 1 9 0 P-12 HOA SWITCH (HAND) I 10 P-5 VFD FAULT w )-

1746-1A16 1 P-12 HOA SWITCH (AUTO) 11 P-5 VFD RUN STATUS _J ID 

2 P-14 START PUSH BUTION 12 P-5 •MANUAL" STATUS I :::J 

\ 
0 

3 P-14 STOP PUSH BUTION 13 P-6 VFD FAULT w 
4 P-15 START PUSH BUTION 14 P-6 VFD RUN STATUS :r: 

u 
5 P-15 STOP PUSH BUTION 15 P 6 •MANUAL" STATUS I c.n I' I 6 P-13 HOA SWITCH (HAND) I 1 1.3 0 P-7 VFD FAULT 0 i5 
7 P-13 HOA SWiTCH (AUTO) 1746-1A16 1 P-7 VFD RUN STATUS ......... !1! .... ,. 
8 AIR COMPRESSOR S~TCH PS-701 2 P-7 "MANUAL" STATUS - ... a: 
9 FILTER PREESS "CLOSED" SIGNAL .3 SPARE u 

_J ... 
10 FILTER PRE._._ •NOT CLOSED• SIGNAl ----- 4 P-8 VFD FAULT 0.... 8 ---

lffil 11 FILTER PRESS •FEED• SIGNAL 5 P-8 VFD RUN STATUS I I lui 
12 FILTER PRESS • AIR BLOW" SIGNAL 6 P-8 •MANUAL• STATUS 1~11 l~ln 13 FILTER PRESS "CYCLE COMPLETE" SiGNAL .... D_ "t \ll:"n rAIII T , I ..., WI"" I,..,_, 

r~·~·~~· 1 
14 FILTER PRESS •PRECOA T" SIGNAL 8 P-3 VFD RUN STATUS 

I 15 FILTER PRESS •coRE BLOW" SIGNAL 9 P-3 "MANUAL• STATUS 
~ .. ~~N 

10 PGCS P-1 RUN STATUS .... ..., ..... 
l I 

gJ Uj~ ~ 11 PGCS P-1 HOA SWITCH (AUTO) 
PGCS P-1 HOA SWITCH {HAND) 

-,..,oa:: 
12 
13 PGCS P-2 RUN STATUS .:=f".r--
14 PGCS P-2 HOA SWITCH (AUTO) 

W N 
~N~. 

15 PGCS P-2 HOA SWITCH (HAND) 1(/) 0 1 



~ .sJ..QU 1LQ EIEI.D DEVICE ~Qt:Jt::lECIIQt::l SOFTWARE ADDRESS 
2 1 0 P12 S/S 

1746-0W16 1 P14 S/S 
2 P1 o:; C: /C: 

0 I ......... , .._,. 

\ 3 P13 S/S 

J 4 FILTER PRESS •oK• TO START 

5 8LTER PRESS •oK• TO FEED 
6 CLARiFiER POL YBLEND SOLENOiD S/S 
7 CONTROL PANEL ALARM HORN 

8 CHEMICAL PUMP P22 RUN LIGHT 
9 CHEMICAL PUMP P23 RUN LIGHT 

10 SPARE 
11 SPARE 

12 SPARE 

13 SPARE 
14 SPARE 

1: 
15 SPARE 

2 2 0 CLARIFIER ME-18 S/S 
1746-0X8 1 CLARIFIER ME-19 S/S 

2 P-1 S/S 
3 P-2 S/S 
4 P-28 S/S 
5 P-9 S/S 
6 P-10 S/S 

I' 7 TANK T1 MIXER S/S I 2 3 0 TANK T2 MIXER S/S ~~~====~======~==~~~~~~~====================================~:! 

1746-0X8 1 TANK T3 MIXER S/S 
2 TANK T5 MIXER S/S 
3 P5 VFD S/S 
4 P6 VFD S/S 
5 P7 VFD S/S 

) 6 P8 VFD S/S 

lr-
7 SPARE 

2 4 0 P3 VFD S/S ~========~~~~==============~~~~====~:! 
1746-0X8 1 P4 VFD S/S 

2 PGCS P-1 S/S 
3 PGCS P-2 S/S 
4 PGCS P-3 S/S 
5 CLARIFIER ME-17 S/S 
6 SPARE 

II 7 SPARE 
2 5 0 PGCS P-3 RUN STATUS 

17461A16 1 PGCS P-3 HOA SWITCH (AUTO) 
2 PGCS P-3 HOA SWITCH (HAND) 
3 CLARIFIER ME-17 RUN STATUS 
4 CLARIFIER ME-17 HOA SWITCH (AUTO) 
5 CLARIFIER ME-17 HOA SWITCH (HAND) 
6 SPARE 

7 SPARE 
6 SPARE 
9 SPARE 

10 SPARE 
11 SPARE 

12 SPARE 

13 SPARE 

I 
i4 SPARE 
15 SPARE 

' ~ 

RACK~ SJ.Q.U 1LQ EIEL.D DE::i!~E ~Qt::lt::lE~TIQt::l 
2 6 0 PGCS WELL 2 LEVEL L T-2 

1746N14 1 PGCS WELL 2 LEVEL L T -3 
2 PGCS INFLUENT FLOW FE/FIT -802 

lr-2 
3 BARRIER INFLUENT FLOW FEinT 803 

7 0 PUMP P12 RUN STATUS LIGHT 
1746-0W16 1 PUMP P1J RUN STAnJS LIGHT 

2 PUMP Pi4 RUN STATuS LIGHT 
3 PUMP P15 RUN STATUS LIGHT 
4 TANK-2 HIGH LEVEL ALARM LIGHT 
5 CLARI8ER HIGH pH ALARM LIGHT 
6 CLARIFIER LOW pH ALARM LIGHT 
7 TANK-3 HIGH pH ALARM LIGHT 
8 TANK-3 LOW pH ALARM LIGHT 
9 TANK-J HIGH LEVEL ALARM LIGHT 

10 FINAL EFFLUENT HIGH pH ALARM LIGHT 
11 FINAL EFFLUENT LOW pH ALARM LIGHT 
12 CHEM. PUMP P18 RUN LIGHT 
13 CHEM. PUMP P19 RUN LIGHT 
14 CHEM. PUMP P20 RUN LIGHT 
15 CHEM. PUMP P21 RUN LIGHT 

I 
SOFTWARE ADDRESS 

-ll 

I or-. 
ol"'l 

(/) ooo 
1")10 

::J I I 
0 ~ ..... 

a.. ........ 
c( 

NN 

---,. :z; r::::r:::-
L._ <1.. ~~ - ...,..., 
0 Cl '--"'-" 

z .. - -....IX 

(/) LL.. ~~ 
0 

~~~ .....:~ 
L..J....J ~ Vl .... 

0:::: N 
(/) VliO 

o_ >- O::""" (/) Q: 

_J Oz 
::::E-

0 
~1 g: 

z ~~ 0 ~z u ..... -

® 

1- ~ 
z 1---+-+--+=0=-1 
0 
u >­

CD w 1----1--4--+-1 
_J 

::::> 
0 
w 
I 
u 
(/) 



I I 
I o" 

I 
ol"l 

(/) 0 ID 
1")10 

::i I I 0 ~,... 
a.. ...... 
c( NN 

7~ z - "" c( ~~ 

\ - 1")1'} 

0 0 ............... 

J z .. 
- - ...JX 

(J) u... ~< 0 ..... 

I 
CONDUiT 

I 
FROM i iO 

I 
WiRE FUNCTiON 

I 
WIRE NUMBERS I 

WiRE SiZE & QUANTiTi 
l I~~~-· w ~ lii~ cr:: Vl en 10 >- - ... 

CONDUIT 111 MAIN AC SUPPLY 480V, 60Hz, BOA L1, L2, GND 2 x 4 awg &; GND Q_ (/)~ 
_J ~~ FROM CUSTOMER RW90 (or equivalent) 0 . 
~ ~~ 

CONDUIT 112 FROM PLC PANEL INFLUENT SOLENOID VALVE YS-1066 9, Y36 8 x 16 awg z ~0.. 
0 ..,.o 

TO CUSTOMER'S 
~z 

EFFLUENT SOLENOID VALVE YS-1866 9, Y37 u ,...-
INTERLOCKS ® DRY CONTACT RATED SYSTEM WARNING YS-1085 RY3A, RY3B 
FOR 5A, 120V SYSTEM SHUTDOWN YS-1087 RY4A, RY4B 

~ ~~ 
SEE SHEET 4 FLOW SIGNAL 4-20mA WX7+, WX7A 1 OF 2-CORE SHIELDED t.!:J E--o 

! ~ -~ CABLE, 18 awg ~en 

~ ~~---
CONDUIT 113 FROM RAYOX SKID 120V TO METERING PUMP P171, N, GND 1 OF 3-CORE SHIELDED 

j:~..,ffi 
~ Zi:! 

TO PEROXIDE METERING CABLE, 16 awg .. < ~ ZL... ....._. 
PUMP SKID PEROXIDE LOW FLOW SW X20 5 x 16 awg 0~1= fi c:::>-t..,;) 
(NOT SHOWN) PEROXIDE AUTO BLEED Y30 51 >->old ~ 

PEROXIDE PULSE SIGNAL Y14 ~0~~ 

I~ 24Vdc, OVdc 4, g ~'(JU'J~ 

~51~~ 
CONDUIT 114 FROM RAYOX SKID 120V TO METERING PUMP P172, N, GND 1 OF 3-CORE SHIELDED 

Q)t..,;)u 
i 

' 25Q)~~ ~ ) TO CAUSTIC METERING CABLE, 16 awg 
-o ~ PUMP SKID CAUSTIC PULSE SIGNAL Y33 2 x 16 awg ..:CSot..,;)~ 

(NOT SHOWN) OVdc 9 =2:::E~B I~ t..,;) 5 
CONDUIT 115 FROM RAYOX SKID 120V TO METERING PUMP P173, N, GND 1 OF 3-CORE SHIELDED ~ t..,;)a: 

TO ACID METERING CABLE, 16 awg t..,;) iiS~ 

f PUMP SKID ACID PULSE SIGNAL Y14 2 x 16 awg ~ ~::IE 

(NOT SHOWN) OVdc 9 ~ ~~ 

CONDUIT 116 FROM RA YOX SKID 120V TO METERING PUMP P174, N, GND 1 OF 3-CORE SHIELDED I!! 
-< 

TO ENOX METERING CABLE, 16 awg 
0 

PUMP SKID ENOX LOW FLOW SW X21 5 x 16 awg w )-

(NOT SHOWN) ENOX AUTO BLEED Y16 
_J CD 

::J 
ENOX PULSE SIGNAL Y17 0 
24Vdc, OVdc 4, 9 w 

I 
u 

1 OF 2-CORE SHIELDED 
U1 

CONDUIT 117 FROM PLC PANEL INFLUENT pH SIGNAL 4, WX31 
TO INFLUENT pH CABLE, 16 awg I- ~ 

I M .. ~ ... ~ I" I I 
-

PROBE 

I :J~ 0 ~ z 0: 

I 
C'D"U 01 f' 0 A "IC'I LLCI I ICh.IT !"".U ~11"'~1 AI 4, WX41 1 OF 2-CORE SHIELDED 

., R ~ I '-'V"UUII u 

I 
11,_111'1 I-- I ,--u<i_._ 

I 
L-1 I L..-L-1 'I I tJI I .._,iVi"ii"\L... 

I 
I ruu.l I I I~ I TO EFFLUENT pH CABLE, 18 awg 

PROBE 18 I heln 

) CONDUIT 119 FROM PLC PANEL CONTROL SIGNAL Y32, 9 2 x 16 awg & GROUND 1'~~~1 I TO ACID SOLENOID 
VALVE I ~-~~~~~~ ..., ... co: 

.. OJ 
l:jf'-~ w .. 
I~ c~ ~IU 
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T SEQUENCE OF CONTROL , 

}' 

The UV unii. comes with a manufacturers self~contained 
PLC based control system. However, the primary plant PLC 
in the electrical room monitors the following items in the 
UV unit control panel. 

1. System run status 
2. Flowmeter flow rate 4mA=OGPM, 20mA=60GPM 

The primary PLC will indicate if the UV unit is operating. 
For safety reasons, the UV unit is manually enabled to run 
at the UV control panel. The primary PLC also monitors 
the flow signal from the UV unit. The PLC uses this 
signal to maintain a minimum (adj.) flow rote through· 
the unit of 1 OGPM. 

/~\ ....... ··- ~· ~ .. ·~~~~. ,....,.... 
LP6927_l UV UNII ~LC IN I t..Kr Alvt. 
~TYPICAL OF ONE(1) SYSTEM 

UV UNIT CONTROL PANEL (120VOC) 
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